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FOREWORD 


This  report  is  submitted  to  the  Naval  Surface  Weapons  Center 
(NAVSWC)  in  compliance  with  the  requirements  of  Contract  Number 
N60921-79-C-0106  under  which  Forecasting  International,  Ltd.  (FI)  has 
studied  the  potential  of  advanced  technology  to  assist  the  Navy 
Publications  and  Printing  Service  (NPPS)  in  the  fulfillment  of  its 
mission.  The  project  was  funded  by  the  Naval  Supply  Systems  Command 
(NAVSUP)  under  the  auspices  of  its  Automated  Graphic  Sciences  (AGS) 
program.  The  intent  of  the  study  was  to  conceptualize  an  automated 
publishing  system  for  the  Navy  which  could  be  introduced  during  the 
early  1980s  and  evolve  incrementally  to  meet  the  Navy's  needs,  with 
regard  to  information  designated  for  publication,  by  the  year  2000. 
The  effective  date  of  this  contract  was  February  IS,  19"’9.  See 
Appendix  A  for  administrative  project  history. 
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ABSTRACT 


There  are  many  inadequacies  in  current  Navy  printing  and 
publishing  capabilities,  and  potential  for  improvement  is  offered  by 
rapidly  advancing  computer  and  communications  technologies.  This 
report  details  the  findings  of  a  research  and  developnent  program 
conducted  by  Forecasting  International  Ltd.  to  provide  the  Navy 
Publications  and  Printing  Service  with  an  automated  system  concept  to 
address  these  shortcomings. 

The  Navy  Automated  Publishing  System  (NAPS)  concept  here 
described  is  intended  to  be  introduced  initially  in  the  early  1980s, 
and  evolve  incrementally  to  meet,  by  the  year  2000,  the  Navy's  needs 
with  regard  to  the  publication  of  all  non-tactical  information.  This 
3-volume  report  presents  a  description  of  the  methodology  employed;  a 
review  of  Navy  needs  in  this  time  frame;  a  detailed  discussion  of  the 
state-of-the-art  in  pertinent  technolog ies  and  a  forecast  through  the 
period  of  concern;  and  a  broad  conceptualization  of  both  the  year 
200U  system  and  the  incremental  steps  for  its  achievement. 
Recommendations  for  Navy  actions  to  develop  and  test  further  the 
concept  of  such  a  system  are  also  included. 
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1.1 


OVERVIEW 

Introduction 


In  February  of  1979,  Forecasting  International,  Ltd.  (FI)  was 
awarded  a  contract  from  the  Naval  Surface  Weapons  Tenter  (NAVSWC)  to 
perform  research  and  development  to  conceive  and  characterize  a  Navy 
Autonated  Publishing  System  (NAPS).  The  course  and  the  outcome  of 
this  research  effort  are  documented  in  this  report.  The  members  of 
the  FI  study  team  wish  to  emphasize  certain  points  prior  to  the  main 
body  of  the  discussion;  while  these  same  issues  are  raised  at  various 
points  throughout  the  text,  they  are  liable  to  be  overlooked  or 
under-emphasized  in  the  midst  of  our  attempts  to  deal  with  such 
complex  and  wide-ranging  topics. 

o  The  Navy  Publications  and  Printing  Service  (NPPS), 
according  to  its  current  mission  statement  (Exhibit 
1.1)  is  the  cognizant  authority  for  the  management  of 
Navy  publication:  the  process  by  which  information  is 
packaged  and  made  available  to  a  public.  The  current 
study  was  charged  with  exploring  the  potential  of 
advanced  technology  to  assist  NPPS  in  the  performance 
of  its  mission.  In  fulfilling  this  task,  the  study 
team  has  necessarily  considered  a  wide  spectrum  of 
issues,  including  evolving  definitions  of  publication 
and  associated  terminology;  the  Navy's  changing  needs 
for  published  information;  and  the  resources 
available  to  NPPS  in  meeting  those  needs. 

o  While  the  prime  thrust  of  this  effort  is  to  apply  the 
resource  of  advanced  technology  to  the  fulfillment  of 
NPPS'  existing  mission,  that  mission  is  already  in 
process  of  redefinition.  The  evolution  of  this 
mission  over  the  time  period  of  concern  (1980-2000) 
is  inevitable  and  an  important  component  of  the  NAPS 
concept . 

o  A  major  study  was  previously  commissioned,  and  is 
continuing,  to  design  a  Navy-wide  system  (NTIPS)  for 
the  preparation  and  presentation  of  Navy  technical 
information.  The  NAPS  project  has  made  extensive  use 
of  valuable  data  collected  and  made  available  by  the 
NTIPP  study  team,  which  were  not  available  elsewhere. 
We  wish  to  emphasize  that  the  studies  are 
complementary;  NTIPP  considers  the  life  cycle  of 
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EXHIBIT  1.1 


NPPS  MISSION  AND  FUNCTIONS 


The  Navy  Publications  and  Printing  Service  acts  for  the 
Secretary  of  the  Navy  on  publications  and  printing  matters  requiring 
his  direct  supervision,  in  accordance  with  public  law,  by  serving  as 
the  Department  of  the  Navy  central  publications  and  printing 
management  service,  responsible  for  the  conduct  of  the  Navy's 
publications  and  printing  program  controlling  the  development  of 
materials  to  be  printed  or  duplicated  by  conventional  or  microform 
methods,  and  the  procurement,  production,  and  distribution  of 
publications  and  printing.  In  fulfillment  of  this  responsibility,  the 
Director,  Navy  Publications  and  Printing  Service  Management  Office 
implements  measures  recommended  by  the  Navy  Publications  and  Printing 
Policy  Committee,  as  approved  by  the  Assistant  Secretary  of  the  Navy 
(I&L)  and  acts  for  the  Department  of  the  Navy  on  publications  and 
printing  matters  before  the  Joint  Committee  on  Printing,  the  Public 
Printer  (Government  Printing  Office),  the  Office  of  Management  a^d 
Budget,  the  Comptroller  General,  and  the  Department  of  Defense. 

The  Navy  Publications  and  Printing  Service  functions  as  an 
organizational  element  of  the  Naval  Supply  Systems  Command,  under  a 
Deputy  Commander/Director,  and  consists  of  a  headquarters  staff  and 
field  divisions,  offices,  branch  offices,  and  satellites,  identified 
as  appropriate  under  the  supplemental  provisions  to  the  Navy 
Industrial  Fund  charter  for  the  Service. 

The  Navy  Publications  and  Printing  Service  is  chartered  by  the 
Department  of  Defense,  under  the  Chief  of  Naval  Material  and  the 
direction  and  supervision  of  the  Commander ,  Naval  Supply  Systans 
Command,  and  within  regulations  of  the  Joint  Committee  on  Printing, 
to  finance  its  operations  'under  the  Navy  Industrial  Fund.  Within  the 
provisions  of  the  charter,  the  Service  provides  printing  and  related 
services  and  products  for  the  Department  of  the  Navy,  for  other 
agencies  of  the  Department  of  Defense,  and  for  other  agencies  of  the 
Government.  The  Service  is  chartered  to  exercise  control  over  and  to 
coordinate  Department  of  the  Navy  publications  and  printing  work,  and 
the  performance  of  other  functions  necessarily  incident  thereto.  The 
Service  is  chartered  and  authorized  to  bill  ordering  entities  in 
proportion  to  services  rendered  for  expenses  incurred  in 
administration  of  industrially  funded  printing  plants,  and  in  the 
processing  of  procurements  from  Governmental  and  commercial  sources. 


1-2 


T 


■■ »,  ■  w'  yi 


jsn  j 


T 


I 


technical  information,  from  content 
generation/acquisition  to  its  delivery  to  the  end 
user.  N'\ P3  has  no  concern  with  content;  it  addresses 
the  input,  preparation,  mastering,  replication  and 
distribution,  by  whatever  means,  of  non-tactical 
information  packaged  for  publication,  of  which 
technical  information  is  only  a  subset. 

o  A  natural  consequence  of  the  introduction  of  advanced 
technology  in  the  accomplishment  of  any  task  is 
ultimately  the  expansion  of  capabil i ties.  The 
automated  publishing  system  concept  presented  in  this 
document,  and  its  interface  with  other  existing  and 
projected  Navy  information  systems,  will  offer  to  the 
Navy  the  potential  of  information  resource  management 
over  and  above  the  responsibilities  of  NPPS . 

o  A  systems  concept  for  the  automation  of  Navy 
publication  is  presented  in  Section  S  of  the 
technical  report.  Of  equal  importance,  however,  is 
the  identification,  in  Section  6,  of  other  research 
and  data-gathering  efforts  essential  to  the  strategic 
planning  which  must  precede  and  accompany  the 
complete  specification,  design  and  implementation  of 
such  a  system. 

o  Publication  problems  cannot  be  considered  in 
isolation,  since  attempts  at  their  solution 
I  inevitably  affect  and  are  affected  by  the  larger 

concerns  of  the  Navy  in  the  overall  management  of  its 
information  resources.  Accordingly,  in  this  chapter 
we  will  examine  briefly  the  spectrum  of  developments 
which  pertain  to  the  Navy's  needs  for  published 
information  and  its  problems  in  satisfying  these 
I  needs.  The  role  of  NPPS  in  this  process  will  be 

addressed  subsequently. 

1.2  Problem  Definition 

Many  trends  have  combined  in  recent  years  to  make  more 
difficult  the  task  of  fulfilling  Navy  needs  for  the  timely,  efficient 
and  effective  provision  of  printed  and  published  information.  Some  of 
the  problems  encountered  in  this  area,  as  identified  by  the  study 
team  from  numerous  reports  and  discussions  with  Navy  personnel,  are 
summarized  in  Exhibit  1.2.  These  are  not  unique  to  the  Navy,  nor  to 
the  Federal  government,  but  many  of  them  are  most  apparent  in  this 
context.  For  example,  in  the  production  of  print-on-paper,  one 
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EXHIBIT  1.2 


EXAMPLES  OF  NAVY  INFORMATION-RELATED  PR03LEMS 


Volume/Diversity  of  Information 

Increased  production  of  print-on-paper 
Increased  diversity  of  media  (e.g.  paper,  microform, 
electronic  display) 

Lack  of  standardization  {forms,  other  documents) 

Cost  of  Information  Dissemination 


Labor  costs 

Material  costs 

User-Data  Match  (primarily  technical) 

Increased  sophistication  of  weapons  systems  and  ancillary 
equipments  combined  with  reduced  education  level  of 
recruits 

Increased  turnover  of  uniformed  personnel 

Delays  in  updating  cycle 

Lag-time  between  delivery  of  hardware  and  delivery  of 
technical  documentation 
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estimate*  is  that  more  than  $100  billion  a  year  is  spent  in  the  U.S. 
on  Federal  paperwork,  almost  half  of  this  figure  by  the  Federal 
Government  itself. 

Largely  as  a  result  of  attempts  to  reduce  the  growth  rate  of 
document  production,  there  is  within  the  Navy  and  elsewhere  a  marked 
trend  toward  the  use  of  audio-visual  media,  microform  and  soft 
display,  which  diversity  exacerbates  the  problems  of  control  and 
retrieval,  and  emphasizes  the  need  for  establishing  standards  —  also 
a  responsibility  of  NPPS. 

In  parallel  with  the  increase  in  quantity,  per  item  costs  of 
publication  and  dissemination  are  spiralling  due  to  costs  of  labor 
and  material.  There  is  also  growing  concern  about  the  depletion  of 
our  paper  supply,  as  one  aspect  of  increased  national  awareness  of 
our  natural  resources. 

At  a  more  specific  level,  NPPS  and  its  customers  are  concerned 
over  such  factors  as  the  turnaround  time  in  fulfilling  requests  for 
printing;  the  lack  of  interface  with  users'  word  processors  where 
material  is  originated;  the  poor  quality  of  printing  procured 
commercially;  the  enormous  paper  wastage  resulting  from  discarding 
poorly  composed  copy,  and  also  from  unnecessary  replication  of 
forms/aocuments,  etc.;  the  lack  of  skilled  personnel  to  implement  new 
technologies,  and  budgetary  limitations  which  act  to  impede  the 
improvement  of  in-house  printing  and  publication  capabilites.  Many  of 
these  issues  have  management  connotations,  and  this  aspect  also  will 
be  addressed  in  subsequent  subsections. 

In  seeking  a  solution  for  these  problems,  it  is  essential  to 
bear  in  mind  that  the  basic  concern  of  NPPS,  as  of  any  publisher,  is 
ultimately  the  provision  of  information  to  multiple  users.  They  are 
not  interested  in  content  per  se,  but  rather  in  delivering  to  their 
many  and  varied  customers,  in  as  timely,  convenient  and  inexpensive 
manner  as  possible,  the  particular  information  package  or  item  needed 
in  any  specific  instance.  Thus  the  focus  should  be  on  the  provision 
of  information  rather  than  the  provision  of  a  document.  While 
technology  can  assist  the  "conventional"  publication  process. 


^Citations  and  other  footnotes  will  be  found  at  the  end  of  the 
corresponding  major  Section. 


1-5 


TT 


*  *  ****&•  ii  i  p 


and  indeed  is  already  widespread  in  the  printing  and  publishing 
industry  in  various  manifestations,  it  is  of  more  value  to  the 
present  study  to  consider  the  more  general  situation  of  the  potential 
contributions  of  advances  in  technology  to  the  ultimate  goal  of 
information  transfer.  As  is  the  case  with  many  technological 
innovations,  we  will  find  that  following  this  course  will  not  only 
increase  the  capability  of  NPPS  to  accomplish  its  existing  duties  and 
objectives  with  greater  efficiency  and  effectiveness,  but  will 
simultaneously  allow  the  provision  of  services  and  capabilities  not 
otherwise  feasible  or  cost-justifiable. 

In  approaching  this  task,  there  are  two  issues  of  paramount 
concern:  the  explosion  of  information  in  the  post-industrial 
societies  in  general,  and  specifically  the  Navy  in  the  context  of  the 
present  study;  and  the  increasing  technological  advances  which  are 
forcing  us  to  reconsider  the  definitions  of  such  terms  as  printing 
and  publishing.  In  the  following  subsection,  we  will  discuss  these 
issues,  and  thereby  establish  a  context  for  an  evolving  concept  of 
the  role  of  NPPS  in  fulfilling  its  basic  mission  of  providing 
printing  and  publishing  services  to  the  Navy  in  the  most  efficient 
manner. 


1. 3  Background 

"The  Information  Explosion"  is  an  expression  with  vrtiich  we 
have  all  become  familiar  in  recent  years.  While  the  exponential  rate 
of  growth  identified  by  de  Solla  Price2  in  1962  applies  specifically 
to  scientific  publications  —  the  output  of  scientific  and  technical 
information  in  1970  was  variously  estimated  as  20  to  50  million  words 
per  day3  —  the  phenomenon  is  all  pervasive.  A  typical  university 
library  of  the  1970s  may  double  its  three  million  volumes  within  15 
years,  and  treble  its  cost. 4  *nie  Yale  University  Library,  if  it  is  to 
remain  current,  will  have  by  the  year  2040,  200  million  books, 
occupying  over  6,000  miles  of  shelves;  if  it  were  to  continue  its  use 
of  card  catalogs,  by  then  there  would  be  750,000  drawers,  requiring 
80  acres  of  floor  spaced 


This  exponential  escalation  in  the  amount  of  information  being 
generated,  distributed  and  stored  results  in  greatly  increased 
complexity  and  cost  of  information  resource  management.  In  the  1977 
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report  of  the  Commission  on  Federal  Paperwork,  previously  cited, 1  it 
was  estimated  that  $100  billion  per  year  is  spent  on 
informat  ion/paper  generation  and  dissemination  in  response  to  Federal 
requirements  alone,  $43  billion  of  this  total  by  governmental 
agencies.  While  deliberate  efforts  are  being  made  to  reduce  this 
figure  —  the  goal  is  201  decrease  per  year  —  no  effects  have  been 
identified  to  date.  The  response  of  the  Office  of  Management  and 
Budget  to  these  recommendations  is  to  focus  on  the  need  for  better 
coordination  and  management  by  the  Government  of  all  its  information 

sources. 6 

In  1440  A.D.,  Gutenberg  combined  several  different 
technologies  to  produce,  for  the  first  time  in  Europe,  a  printing 
press  with  movable  type.  Thereafter,  typesetting  capabilities 
improved  very  slowly  until  the  early  years  of  the  present  century 
when  the  number  of  lines  cast  per  minute  rose  from  S.6  to  1S,00U 
within  a  span  of  38  years  (See  Exhibit  1.3).  However,  the  ability  to 
produce  copies,  once  the  type  was  set,  increased  dramatically  as 
labor-intensive  processes  were  superseded  by  mechanization.  Following 
the  automation  of  paper  production  in  1798,  Koenig’s  invention  of  the 
steampress  in  1811  escalated  the  output  by  a  factor  of  20  or  more 
while  decreasing  costs  by  about  28%. ?  In  1808,  the  h3nd  press  could 
produce  about  300  sheets  an  hour,  while  by  mid-century  British  and 
A.mer ican  presses  were  turning  out  twenty  thousand  impressions  (10,000 
sheets)  per  hour.'’  This  increase  in  capabilities  only  coimpounds  the 
problem,  by  making  it  easier  and  faster  to  produce  more.  Certainly 
the  impltcetio:;  of  the  trend  in  Exhibit  1.3  is  that  speed  is  no 
longer  the  limiting  factor.  The  very  technologies  which  make 
information  simpler  to  generate,  reproduce  and  disseminate  at  the 
same  time  compound  the  problem  of  indexing,  updating,  storage  and 
retrieval,  and  of  recognizing  and  selecting  that  portion  of  the  mass 
which  is  truly  useful  and  desired  at  a  specific  time  for  a  particular 
purpose.  The  National  Science  Foundation  has  suggested  "that  the 
limits  of  what  can  be  communicated  by  printing,  mailing,  storing  and 
retrieving  pieces  of  paper  may  be  at  hand.  Certainly,  for  any  real 
improvement  in  the  accessibility  and  usefulness  of  information,  an 
alternative  must  be  found. "8  Various  experts  view  as  a  normal. 
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LINES  OF  TYPE  SET /MINUTE 


EXHIBIT  1.3 


NUMBER  OF  LINES  OF  TYPE  SET/MINUTE 


I - 1 - « - 1 - 1 - 1 _ I _ 

1400  1500  1600  1700  1800  1900  2000  - 

YEAR 

Data  Source: 

Bagdikian,  Ben  H.,  The  Information  Machines:  Their  Impact  on 
Man  and  The  Media  (New  York,  N.Y.:  Harpers  Rowe,  1971). 
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inevitable  evolutionary  process  the  large-scale  replacement  of 
print-on-paper  by  electronic  media,  continuing  advances  in  computer 
science  and  communication-technology  making  feasible  a  global  system 
in  which  many  items  of  information  are  composed,  published, 
disseminated  and  used  in  a  completely  electronic  mode. 9  Where  paper 
is  still  the  medium  of  choice,  the  capability  now  exists  for 
producing  copies  on  demand,  reducing  the  burdens  of  document  storage 
arxl  the  costs  of  producing  copies  which  are  ultimately  unused. 

With  the  advent  of  advanced  technology,  the  necessity  for 
reviewing  and  revising  the  interpretation  of  terms  such  as  "printing" 
and  "publishing"  has  given  rise  to  considerable  concern  at  various 
levels  of  government  and  industry,  ranging  from  labor  unions  to  the 
U.5.  Pongress.  The  struggles  of  the  National  Commission  on  New 
Technolog ical  Uses  of  Copyrighted  Works  (CONTU)  to  extend  copyright 
protection  to  non-print  media  helped  to  highlight  the  onset  of  a  new 
era  in  information  dissemination.  Another  manifestation  of  this 
concern  are  the  current  deliberations  of  the  Joint  Committee  on 
Printing  (JCP)  relating  to  the  revision  of  Title  44  of  the  United 
States  Code.  A  specific  question  being  addressed  by  the  JCP  is  "what 
constitutes  printing?"  Existing  legislation  has  not  defined  this 
term,  nor  has  the  need  to  do  so  been  previously  apparent.  However,  it 
is  felt  that  its  traditionally  accepted  interpretation  has  not  kept 
pace  with  technology,  and  fails  to  accommodate  recent  developments. 
There  is  no  longer  necessarily  a  clearly  distinguishable  process 
called  "printing"  in  the  flow  of  information  packages  from  generator 
to  user. 

The  publishing  cycle  is  also  being  affected  by  the  trend 
towards  capturing  more  original  input  data  at  the  author's  location, 
and  by  machine  reading/manipulation  of  pre-existing  materials.  The 
ability  to  capture  and  edit  original  keystrokes  at  their  source,  the 
use  of  micrographics,  video  terminals  for  data  retrieval,  and  the 
capability  of  automated  composition  of  publications  from  centralized 
full-text  data  bases  offer  the  potential  of  reduced  cost  and  improved 
quality,  reliability  and  promptness. 

In  a  presentation  to  the  Ad  Hoc  Advisory  Committee  to  the  JCP, 
a  representative  of  industrylO  stressed  that  electronic  storage 
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should  bo  regarded  as  an  integral  component  of  the  printing  process 
because  the  formatting  and  production  of  output  from  this  medium  is  a 
logical  adjunct  to  the  printing  process.  During  the  same  hearings, 
Mr.  Ohrbach  of  the  National  Technical  Information  Service  pointed  out 
the  trend  toward  fully  integrated  systems,  and  the  danger  that 
continued  focusing  (of  the  JCP)  on  individual  processes  or  "black 
boxes"  introduces  the  danger  of  sub-optimization.  Mr.  Horton  of  the 
Library  of  Congress  also  recommended  that  the  focus  of  JCp 
deliberations  be  shifted  from  documents  (containers)  to  information 
itself,  an  attitude  shared  by  Ms.  Hoduski  of  the  JCP  staff.  She 
stated  in  the  hearings  that  Title  44  started  out  as  an  "information" 
law  and  that  it  must  be  looked  at  in  historical  perspective,  keeping 
the  21st  Century  in  mind  rather  than  the  19th. 

We  have  quoted  these  various  experts  not  to  imply  that  this 
viewpoint  represents  a  consensus  or  majority  opinion,  but  rather  to 
show  that  these  questions  of  interpretation  and  expansion  of  purview 
are  being  addressed,  and  to  establish  a  basis  for  our  own  approach. 

Rapid  strides  are  being  made  in  the  communication  of 
information  (via  digital  techniques)  and  the  application  of  computer 
technology  to  typesetting  and  printing  functions.  Concurrent  with  the 
rapidly  improving  technolog ical  capability  being  provided  by  the 
communications/computing  industry,  costs  have  decreased  at  almost  a 
commensurate  rate.  Thus,  the  application  of  such  high  technologies  as 
digital  communications  and  data/information  processing  technology  to 
the  Navy's  publication  needs  becomes  more  and  more  attractive. 

Coupling  the  consequences  of  these  computer/communications 
trends  with  the  fact  that  labor  costs  are  increasing  and  the 
productivity  of  the  individual  office  worker  is  remaining  at 
approximately  the  same  level  (See  Section  3,  following),  it  is 
natural  and  urgent  to  explore  the  benefits  and  costs  which  may  accrue 
to  the  Navy  from  the  implementation  of  a  nationwide 
communication/processing  system  to  accomplish  its  publication 
functions. 

1.4  Concerns  of  NPPS 

Our  discussion  thus  far  has  been  at  a  level  of  generality 
dealing  on  the  one  hand  with  "information  overload"  affecting  the 


nation  at  large  and  the  Navy  in  particular;  and  on  the  other  with  the 
imprecision  of  the  terms  "printing"  and  "publishing"  introduced  by 
technological  advancer,.  These  concerns  arc  certainly  shared  by  the 
Navy  Publications  and  Printing  Service,  but  there  are  also  more 
sharply  focused  issues  which  must  be  addressed  and  decisions  which 
must  be  taken  in  the  near  future  in  order  to  develop  a  coherent, 
coordinated,  time-phased  plan  to  improve  the  efficiency  and 
effectiveness  with  which  it  fulfills  its  primary  responsibility:  the 
conduct  of  tlK'  Navy's  publications  and  printing  program.  This  program 
encompasses  the  acquisition  of  the  initial  information  package,  and 
subsequent  production  and  dissemination  of  Navy  information 
designated  for  publication,  and  includes  the  control  of  materials 
development ,  procurement,  replication  and  delivery  pursuant  thereto. 
A  draft  charter  revision,  shortly  to  be  considered  for  NPPS,H  refers 
to  its  provision  of  replication  and  dissemination  services  for 
published  information,  regardless  of  the  media  involved,  for  the 
Department  of  the  Navy,  for  other  agencies  of  the  Department  of 
Defense,  and  for  other  agencies  of  the  Government.  Thus  the  concerns 
of  NPPS  are  those  common  to  all  these  bodies,  as  previously 
discussed,  plus  those  publ ications-related  problems  specific  to 
individual  Commands,  such  as  the  administrative  burden  of  the  fleet 
which  is  closely  related  to  paper  production.  A  corollary  of  this 
linkage  is  that  increased  efficiency  of  NPPS,  as  reflected  for 
instance  in  reduced  cost  per  copy,  is  of  benefit  to  all  those  it 
serves:  CHET,  currently  limited  by  appropriation  ceilings  to 
producing  only  half  the  desired  number  of  training  manuals,  would 
benefit  from  a  reduction  of  10%  in  cost  per  copy  by  being  able  to 
produce  roughly  120  additional  manuals  (or  to  distribute  900  more 
copies  of  current  manuals) ,  based  on  1976  production  levels. 12 

With  the  escalation  in  the  production  of  printed  materials, 
there  has  been  a  concomitant  increase  in  the  rate  of  obsolescence. 
According  to  one  estimate, 13  the  Navy  Publications  and  Forms  Center 
(NPFC)  ,  for  example,  throws  away  several  million  pages  per  year  for 
this  reason  (4-10  million  pages  of  warehouse  controlled  documents)  — 
a  persuasive  argument  towards  the  use  of  alternative  approaches  such 
as  a  policy  of  print ing-on-danand.  A  related  issue  which  has  received 
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considerable  Navy-wide  attention  over  the  past  few  years  is  the 
serious  deficiency  in  technical  information  accompanying  hardware 
systems  in  the  Fleet.  This  has  been  the  thrust  of  a  major  program 
(NTIPP) ,  previously  mentioned,  to  coordinate  the  preparation  and 
presentation  of  Navy  technical  information.  However,  this  category, 
based  on  printing  charges,  constitutes  only  about  8  1/2%  of  Navy 
publication  (or  17%  if  office  related  reprographics  are  excluded. 14) 
The  aim  of  NPPS  is  to  develop  an  automated  publishing  system  for  the 
Department  of  the  Navy  which  encompasses  all  types  of  non-tactical 
information  designated  for  "publication",  i.e.  intended  for  multiple 
users.  Such  a  system  must  offer  to  its  users  the  following 
capabilities: 

o  interfacing  with  information  generators  within  and 
outside  the  Navy,  to  accept  or  produce  information 
packages  in  various  media  and  formats; 

o  offer  services  designed  to  meet  the  information  needs 
of  an  extremely  broad  spectrum  of  users,  ranging  from 
recruiting  materials  to  requisition  forms  to 
technical  manuals; 

o  facilitate  the  needs  of  the  user  to  maintain  that 
information  in  up-to-date  form. 

A  major  factor  in  the  the  success  of  such  a  system,  and  in  the 
effective  application  of  techhnology,  is  the  development  of  economic 
and  efficient  government-wide  standards  of  form  and  format  applying 
to  all  appropriate  publication  media.  This  task,  in  so  far  as  it 
relates  to  Navy  publications,  is  also  the  responsibility  of  NPPS. 

While  the  primary  concern  of  this  R&D  study  is  with  the 
application  of  advanced  technology  to  the  design  of  a  system  with 
these  capabilities,  it  is  essential  to  consider  also  the  management 
and  other  constraints  which  affect  the  context  in  which  the  system 
must  operate.  These  include  such  factors  as: 

o  JCP  regulations  which  currently  require  that 
preference  be  given  to  the  outside  procurement  of 
printing  services  wherever  feasible; 

o  the  need  to  maintain  an  in-house  publication 
capability  for  wartime  contingencies; 

o  classified  publications  must  be  produced  internally; 
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o  high  priority,  fast  turnaround  water  i  a  1  s  must  bo 
produced  internally; 

o  funding  of  ;;ppg  through  the  Navy  Industrial  Fund. 

In  general  those  considerations  are  not  anticipator)  to  change, 
although  it  is  possible  that  the  first,  in  its  objective  of  providing 
support  to  private  industry,  could  be  modified  to  require  feeding 
different  sectors  of  that  industry.  Th'-  potential  evolution  of 
factors  such  as  this  which  influence  the  NPPS  mission  and  its 
consequent  tasks  is  further  addressed  in  Section  2. 

1. 5  Overall  Approach 

Within  the  current  study,  the  approach  taken  toward  the  design 
of  such  a  Navy  Automated  Publishing  System  (NAPS)  is  summarized  in 
Exhibit  1.4.  Several  of  the  component  tasks  were  undertaken 
concurrently,  so  that  the  flow  of  this  discussion  may  not  paralle* 
exactly  the  order  in  which  the  major  activities  are  listed  in  that 
Exhibit. 

An  initial  requirement  of  any  planning  process  is  the  explicit 
or  implicit  visualization  of  that  portion  of  the  future  environment 
which  is  relevant  to  those  plans.  Planning  to  meet  the  Navy's  future 
information  publication/distribution  needs  necessarily  involves  some- 
kind  of  forecast  of  the  type  and  extent  of  those  future  needs,  and 
the  technological,  financial  and  human  resources  which  will  be 
available  for  their  satisfaction. 

As  part  of  the  process  of  determining  requirements, 
questionnaires  were  designed  and  distributed  to  NPPS  Division  and 
Field  Directors  worldwide,  soliciting  their  inputs  to  the  process  of 
prioritizing  NPPS  mid-to-long  range  goals.  This  task  is  discussed  in 
detail  in  Section  2.  However,  in  defining  the  necessary  capabilities 
of  such  a  conceptual  systen  as  NAPS,  the  needs  of  the  wide  spectrum 
of  users  must  also  be  considered.  Current  and  anticipated  future  Navy 
requirements  for  the  publication  of  non-tactical  information  were 
explored  by  extensive  review  of  existing  documentation  (see 
bibliography)  supplemented  by  discussions  with  various 
representatives  of  NPPS  and  other  Navy  facilities  in  the  Washington 
area  and  elsewhere. 

A  forecast  of  technologies  pertinent  to  printing  and 
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EXHIBIT  1.4 


DESIGN  CONCEPT 


Assessment  of  current  Navy  publication  needs  and  NPPS 
objectives; 

Anticipation  of  year  2000  Navy  publication  needs; 

Review  of  the  state-of-the-art  in  applicable 
technologies; 

Forecast  of  year  2000  capabilities  in  applicable 
technologies; 

Conceptualization  of  year  2000  system  capable  of 
filling  projected  needs; 

Development  of  nested  set  of  systems  to  ensure  a 
smooth  transition  from  1980  to  2000  utilizing 
evolving  technological  capabilities; 

Identification  of  critical  points  in  the  achievement 
of  the  conceptual  systen; 

Analysis  of  implications  for  Navy  planners. 
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publ  ishinq  functions  w js  perform'd,  starting  wiin  the  substantial  FI 
data  base  result  ing  f r can  earlier  studies,*-1'  expanding  an!  updating  as 
appropriate  to  the  specific  NAPS  application.  The  major  areas 
included  in  this  forecast  were: 
o  computers 
o  storage 
o  terminals 
o  networks 
o  software 
o  communications 
o  printing  and  publishing. 

A  partial  listing  of  trends  examined  in  this  last  category  is 
included  as  Exhibit  l.S.  The  complete  forecast  is  provided  in 
Appendix  B. 

In  conceptualizing  a  normative  system  goal  for  the  year  2000, 
the  study  team  utilized  its  accumulated  technological  expertise  and 
awareness  and  the  forecast  just  described,  supplemented  by: 

o  briefings  and  documentary  information  on  various 
existing  Navy  research  projects  (especially  h'l'IPP) , 
requirements  studies  and  planned  implementation  of 
pertinent  new  capabilities; 

o  discussions  with  MBPS  management  personnel  concerning 
trends  in  shore  and  fleet  requirements  for 
publication; 

o  briefings  from  fleet  support  authorities  at  ICPPSdO 
and  at  NPPSO,  Norfolk,  supplemented  by  visits  to  US  3 
Nimitz  (CVM-bb)  and  U3S  John  King  (DDG-3)  to  survey 
existing  conditions  and  obtain  individual 
perceptions; 

o  visits  to  industrial  innovative  publication  efforts 
to  view  sophisticated  text  processing  systems  and 
advanced  automated  equipment  (e.g.  Circle  Graphics, 
K.  R.  Donnelley) ; 

o  visits  to  various  governmental  and  industrial  sites 
in  the  U.S/U.K.  to  examine  and  discuss 
implementations  of  "leading  edge"  information 
distribution  techniques  and  networking  concepts.  (For 
example,  IBM  and  IDC  in  the  U.S. ;  ITV,  BBC,  the  Post 
Office  and  the  British  Library  in  the  U.K.) 

As  a  consequence  of  the  amalgamation  of  the  insights  thus 
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EXHIBIT  l.S 


SUBSET  OF  TREMOR  EXAMINED  PERTAINING  TO  PRINTING  AND  PUBLISHING 

Costs  of  composition  and  recording 
Wage  rates 
Paper  costs 

Substitution  of  soft  for  hard  copy  media 
Introduction  rate  for  new  typecasting  techniques 
Costs  of  paper  vs.  microfiche  copies  of  reports 
Number  of  lines  of  type  set  per  minute 
Number  of  hard  copy  pages  produced 
Number  of  soft  copy  pages  produced 

Percentage  of  total  business  demand  for  hard  copy  whici. 
could  be  satisfied  by  electronic  printers 

Percentage  of  characters-plus-graphics  in  all  copies 
produced  on  electronic  printers 

Percentage  of  electronic  printers  accepting  hard  copy 
input 

Of  those  electronic  printers  accepting  hard  copy  input, 
percentage  able  to  transmit  electronically  to  similar 
devices 

Percentage  of  copy  volume  on  electronic  printers  produced 
by  laser  xerography 


obtained,  an  initial  outline  of  the  year  2000  system  was  developed, 
and  is  described  below  in  subsection  1.6.  A  series  of  logical 
evolutionary  transitions  was  then  defined,  working  backwards  from 
this  design  goal,  covering  the  approximate  periods  199S-2UU0, 
19b'1-l99ci,  and  I9o0-l96?.  This  process  of  phased  component 
introduction/conversion  (referred  to  as  "nested  systems") 
incrementally  bridges  the  gap  between  the  present  status  of  the  Navy 
publications  and  printing  program,  and  the  year  2000  concept. 
Implementation  of  such,  a  strategy  enables  the  Navy  to  achieve  maximum 
benefits  in  support  of  both  leet  and  shore  establishments  from 
advancing  technology,  minimum  disruption  of  existing  organizational 
structure,  and  optimum  effectiveness  and  use  of  funds. 

Previous  in-house  studies  and  a  number  of  alternate  source? 
were  also  consulted  for  events  which  may  potentially  affect 
developments  in  these  categories  (see  Appendix  C  for  methodological 
details).  Those  events  considered  by  experts  to  be  of  high 
probability  of  occurrence  in  the  next  twenty  years  were 
time-sequenced  into  series  of  "event-trains"  and  their  impacts  upon 
the  projective  trends  examined.  (See  Section  9).  Some  of  the 
anticipated  advances  of  potential  application  during  this  period  are 
indicated  in  Exhibit  1.6. 

Key  events  thus  identified  were  examined  in  terms  of 
opportunities  for  strategic  intervention:  for  example,  changes  of 
research  focus  and/or  of  funding  levels  which  could  significantly 
affect  the  direction  or  timing  of  system  evolution.  This  in  turn 
permitted  the  preliminary  outlining  of  areas  to  be  addressed  by  an 
RS.D  program  for  the  overall  NAPS  undertaking  (see  Section  6). 
Specific  definition  of  such  R&D  projects  must  await  more  rigorous 
establishment  of  requirements  data. 

1.6  Year  2000  Concept 

The  opt  imam  solution  to  the  Navy's  non-tactical  information 
needs  in  the  year  2000  appears  to  involve  a  major  shift  toward  the 
complementary  concepts  of  "demand  printing"  and  soft  display.  Key 
features  of  the  proposed  system  concept  are: 

a  global  system  of  distributed  data  bases,  access 
points  and  processing  capabilities; 


o 


EXHIBIT  1.6 


EXAEPf.ES  OF  POTENTIALLY  RELEVANT  TECHNOLOGICAL  ADVANCES 

PRES EOT  Wo rd  Processors 

Laser  Printers 
Fiber  Optics 
Video  Disks 
Computer  Control 
Satellite  Relays 
Updatable  Film 

1985-90  Bubble  Memories 

Holography 

Very  Large  Scale  Integration  (VLSI) 
1990-2000  Image  Transmission  and  Processing 
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o  utilization  of  a  global  communications  network  within 
which  NAPS  will  be  embedded; 

o  existence  of  a  "meta-system"  for  monitoring  and 
accessing  performance  data  and  aggregated 
information ; 

o  interface  with  existing  and  planned  Navy-wide  data 
bases,  facilities  and  communications  links. 

Thousands  of  users  at  the  operational  level  'would  have  access  to 
appropriate  subportions  of  the  system  in  both  real  time  and  batch 
mode,  and  the  system  would  adapt  to  the  (stored  or  deduced)  profile 
of  user  sophisticat ion  to  provide  interactive  or  pre-programmed 
services  at  an  appropriate  level.  These  users  would  not  know,  nor 
would  they  need  to  know,  whether  local  or  remote  data  banks  or 
processing  capabilities  were  being  utilized  to  satisfy  their  needs, 
nor  would  they  be  aware  of  priority  sequencing  or  time  sharir. j 
aspects.  Protocols,  linkages  and  secur ity/conf identiality/privacy 
protection  would  be  provided  by  system  software. 

Communications  within  buildings  or  adjacent  facilities  would 
be  via  dedicated  broadband  channels,  possibly  fiber  optic  cables. 
These  local  networks  would  exchange  information  by  various  paths 
through  a  rich  communications  environment  which  provides  time-shared 
telecommunications  links  (satellite,  microwave,  radio,  digitized 
phone  lines)  between  facilities  afloat  and  ashore  throughout  the 
world.  System  management  and  monitoring  would  be  accomplished  via  a 
superimposed  meta-system  capable  of  interfacing  NAPS  with  management 
information  systems  in  order  to  produce  scheduled  and  on-demand  usage 
reports  for  authorized  users,  as  well  as  accurate,  up  to  date 
information  for  Navy  senior  management  decision  makers. 

The  system  would  have  audio/visual/tactile  input  sensors  and 
multi-media  processing  and  hard/soft  output  capability.  Direct 
(non-dig itized)  image  input,  processing,  storage,  transmission  and 
display,  with  3D  capability,  are  expected  to  be  available  by  the  year 
2000.  Information  delivery  in  any  medium  can  be  on  a  scheduled  or 
on-demand  basis,  but  for  ''single-shot"  uses,  such  as  provision  of 
instructions  for  a  specific  on-site  repair  job,  the  preferred  mode  of 
operation  would  be  ephemeral  presentation.  Paper  copy  would  be 
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supplied  only  if  environmental  or  other  constraints  made  this  the 
medium  of  choice;  it  would  not  be  used  routinely  because  of  the 
burden  of  tracking  and  updating,  and  (in  conflict  situations)  its 
vulnerability  to  capture.  Throughout  the  development  of  the  broad 
system  concept,  the  entire  spectrum  of  conflict  possibilities  was 
considered,  from  total  peace  to  all-out  nuclear  warfare,  with  the 
consequent  implications  for  availability  of  communications  channels, 
variations  in  message  priorities  and  dependence  upon  on-site 
information  sources. 

Given  the  variety  of  applications  and  virtually  unlimited 
quantity  of  data  which  could  be  retained  in  such  a  distributed 
system,  functions  such  as  purchasing,  stocking  and  resupply  are 
easily  assimilable,  as  well  as  the  production  of  anticipatory 
forecasts  of  equipment/supply  budgeting  requirements. 

We  believe  that  by  the  time  period  toward  which  this  effort  is 
targeted,  the  state-of-the-art  of  securing  classified  information 
will  have  advanced  to  the  point  where  a  global  network  with  secure 
subnetworks  will  be  militarily  viable  certainly  for  non-tactical 
applications.  Should  this  still  not  be  acceptable,  for  whatever 
reason,  the  options  remain  of  having  a  single  totally  secure  network, 
or  twinned  systems  without  telecommunications  interfaces  between 
sensitive  and  non-sensitive  subnetworks.  In  any  case  the  meta-system 
would  be  totally  secure. 

1.7  Summary 

The  foregoing  discussion  has  attempted  to  provide  an  outline 
of  the  project  in  terms  of  the  problems  to  which  it  seeks  to  respond, 
the  approaches  employed,  and  the  type  of  solution  which  is 
recommended.  In  subsequent  sections  this  skeleton  is  buttressed  by 
more  detailed  accounts  of  the  process  by  which  the  study  team 
determined  the  desirability,  structure  and  feasibility  of  the  Navy 
Automated  Publishing  System  concept  outlined  in  this  report. 

In  Section  2,  we  describe  the  method  by  which  the  study  team 
addressed  the  issue  of  determining  NPPS  goals  and  objectives  within 
the  time-frame  of  this  particular  planning  activity,  and  the  results 
achieved  in  terms  of  perceived  priorities  and  foci  of  attention.  This 
leads  to  the  consideration,  in  Section  3,  of  what  the  Navy's  problems 


will  be  over  the  next  2U  yearn  relative  to  the  processing  and 
distribution  of  non-tactical  information. 

A  review  of  printing  and  pjblishing  practices,  and  a  forecast 
of  pertinent  technological  capabilities  for  this  time-frame  are 
provided  in  Section  4.  This  is  based  on  detailed  accounts  of 
establisned  trends  and  predicted  breakthroughs  in  a  broad  spectrum  of 
disciplines,  as  well  as  a  more  general  review  of  the  industries 
involved,  in  various  areas  of  data  processing  and  communications, 
which  are  included  in  Appendix  B. 

Section  4  also  synthesizes  these  various  components:  NPPS 
goals.  Navy  needs,  and  potential  technological  capabilities,  and 
examines  the  implications  for  an  overall  system  concept.  This  system 
is  described  in  Section  S  as  perceived  for  the  year  2000,  together 
with  the  series  of  interim  implementations  which  span  the  gap 
existing  between  this  normative  goal  and  present  practice. 

The  final  section  of  this  main  technical  volume  consists  of  a 
detailed  explanation  of  the  conclusions  and  recommendations  of  the 
study  team,  based  upon  the  data  thus  far  developed,  and  sketches  to 
the  extent  possible  the  outline  of  a  proposed  program  for  the  Navy. 
This  outline  points  out  the  need  to  address  such  issues  as  the  future 
roles  of  NPPS  and  NPFC;  to  obtain  requirements  data  needed  to  define 
the  NAPS  R&D  program;  and  suggestions  for  appropriate 
facilities/sites/applications  to  serve  as  testbeds  for  implementation 
strateg ies. 

Additional  details  of  the  methodology,  together  with  a 
bibliography  and  administrative  history  of  the  project,  are  also 
provided  in  the  set  of  Appendices,  separately  bound  as  Volume  3  of 
this  report. 
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2.1 


NPPS  GOALS  AND  0-2JLfTlVE3 
Dcf  ir.i  tion 


In  the  context  of  this  study,  we  use  the  torm  "goals  unci 
objectives"  in  a  very  broad  sense,  taking  into  consideration: 

o  tiie  dominant  focus  of  the  project ,  which  is  to 
examine  the  feasibility  of  a  "totally  nov:  nationwide 
commun  ic  at  ion/ processi  ng  system  for  the  generation , 
production  and  distribution  of  technical  and  trainin'} 
manuals,  forms  etc.  for  the  U.S.  Navy" ♦ 1 

o  the:  current  mission  and  functions  of  NPP3,  as 
determined  from  discussions  with  NPPS  management 
personnel  and  from  reading  the  original  orders  and 
directives  establishing  tno  Service  and  defining  its 
charter  and  responsibilities; 

o  detailed  objectives  appropriate  to  NPPS  as  determined 
again  by  discussions  with  individuals  at  MPPS.gQ,  and 
from  reviewing  management  briefs  end  reports  one  a 
wide  variety  of  other  documentation  describing  tne 
provision  of  actual  or  contemplated  services  to  tne 
Navy  afloat  and  ashore; 

o  the  overriding  CNO  objective  to  reduce  odministrat ivo 
burden  to  the  fleet. 

2. 2  Prioritization  of  Objectives 

The  goal  of  NPP3  is  the  provision  of  responsive  services  in 
support  of  its  charter  as  the  Navy's  publications  and  printing 
service.  There  is  no  existing  set  of  defined  objectives  by  which  NPPS 
seeks  to  meet  this  goal.  Based  upon  the  sources  mentioned  above,  and 
in  an  iterative  fashion  entailing  comment  by  members  of  NPPS  MO,  an 
unofficial  set  of  internal  objectives  pertinent  to  NPPS  in  the 
context  of  this  project  was  developed  by  the  study  team  .and  is  shown 
here  as  Exhibit  2.1.  Tnis  list  was  incorporated  in  a  quostionna ire 
(see  Appendix  D)  which  was  distributee  to  NPPS  Division  Directors  and 
Office  Directors  worldwide,  soliciting  their  inputs  to  the  process  of 
prioritization.  (Par tici pants  in  the  survey  are  listed  by  office  in 
Appendix  A.  It  was  agreed  that  names  would  not  be  released.)  An 
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EXHIBIT  2 .1 


UNOI-'FIC  TAT-  TA! '.TfAI.  SET 
(As  perceived 


QE  OBJECT  EVES  Ejjj  THE  10S0  ; 
by  tin-  study  to  a  it) 


To  increase  NPPS  in-house  composition  facilities. 

To  reduce  KBPS  overhead  costs. 

To  reduce  NPPS  equipment  rental  costs  through  various  funding  avenues 

To  reduce  the  per-copy  cost  of  all  services  provided  by  NPPS . 

To  automate  production  operations  where  and  when  feasible. 

To  automate  administrative  functions  where  and  when  feasible. 

To  consolidate  Navy  administrative  printing  and  reproduction 
facilities  under  NPPS  management. 

To  improve  the  communication  of  policy  and  the  provision  of 
guidance  from  Headquarters  to  the  field. 

To  concentrate  the  thrust  of  NPPS  on  information  transfer  asso¬ 
ciated  with  office  administration,  rather  than  on  the  production 
and  distribution  of  printed  materials. 

To  maintain  the  NIF  concept  at  NPPS. 

To  establish  policy  and  procedures  for  NPPS  approval  of  automated 
composition  systems  outside  NPPS  facilities. 

To  pursue  an  active  investigation  of  advanced  technologies  having 
the  potential  of  increasing  the  efficiency  of  NPPS  services. 

To  improve  opportunities  for  upward  mobility  of  NPPS  personnel. 

To  upgrade  substantially  the  training  of  equipment  operators. 


To  upgrade 
operators . 

To  develop 

To  provide 

To  provide 

To  provide 

To  provide 

To  provide 

To  provide 


substantially  the  maintenance  capability  of  equipment 


alternatives  for  scarce  resources. 

optimal  integration  of  Navy-wide  printing  facilities, 
full  support  for  the  military  lithographic  rating  program, 
full  support  for  the  fleet's  shipboard  printing  facilities 
full  support  for  the  Navy  reprographics  program, 
full  support  for  the  Navy  word  processing  program, 
full  support  for  the  Navy  forms  management  program. 
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excellent  rector.;:  -  rate  (.--bout  621)  was  achieved. 

It  must  bo  emphasised  that,  throughout  this  section,  the 
"objectives"  referred  to  cere  drown  up  by  the  study  team  cs  relating 
to  the  overall  goal  of  NPPS.  In  no  way  is  this  sot  officially 
approved  by  NH-S  mansgom'  nt  nor  by  the  Navy.  TV*  priorities  ins  ice  tod 
by  NPP3  field  personnel  reflect  only  their  perceptions  of  tne 
relative  ranking  of  the  so  objective.1.  Eecaus  •  of  lack  of  time,  no 
opportunity  was  given  them  to  ornera  the  list. 

The  survey  Participants  province  relative  rankings  of  the  22 
objectives  in  terms  of  perceived  priorities  in  the  short  and  long 
tern,  and  also  assigned  valuer  ("weights")  based  on  p^rc-i vod 
relative  importance  of  the  individual  objectives.  Responses  were 
analyzed  using  proven  computerize.:  normal  i  zat  ion  anu  regression 
methodologies.  Results  are  included  hr- re  as  Exhibits  2.2  (short  term.) 
and  2.3  (long  term) .  These  are  bared  u~or.  analysis  of  between  Id  and 
23  individual  questionnaires,  the  variation  being  due  to  some 
i  neons  i  stone  i  c  s/er r or s  in  completion  which  invalidated  certain 
responses . 

The  primary  emphasis  for  the  next  S  years  revealed  by  this 
analysis  of  these  objectives  is  upon  the  utilization  of  appropriate 
advanced  technologies,  consol  id  at  ion  of  Navy  printing  and  publishing 
services,  and  cost  reduction.  This  reconfirms  the  premise  upon  which 
this  Nh PS  research  project  is  based,  and  it  is  of  significance  that 
this  represents  the  consensus  of  managerial  opinion  throughout  NPF-S. 

Looking  ahead  for  a  slightly  longer  period,  the  priorities  S-lu 
years  out  also  confirm  the  need  for  the  NAPS  concept.  Indeed,  the 
application  of  advanced  technologies  is  seen  as  even  more  urgent, 
rising  from  3rd  to  2nd  in  the  prioritized  list.  These  results  are 
summarized  in  Exhibit  2.4.  Also  included  in  that  Exhibit  is  a  column 
headed  "S-year  Rank  ( technology-or iented  respondents)",  resulting 
from  the  analysis  of  that  subset  of  the  questionnaires  for  which 
objective  12  ranked  among  the  top  five.  This  separate  analysis  was 
conducted  at  the  request  of  NPPSMO,  to  determine  whether  the  opinions 
of  these  respondents  differed  markedly  from  those  of  the  total  set. 
rie->rly  this  was  not  the  case. 

The  impl  ications  for  the  NAPS  concept  of  these  perceived 
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EXHIBIT  2.2 

suer; v.sTF.n  oujr.cn yes  tor  1980s 

(As  perceived  by  the  study  team) 
SHORT  TERM  (NEXT  5_  YEARS) 


MEAN  NORMALIZED  RESPONSES 

1  TO  INCREASE  NPPS  TN-IIOUSE  COMPOS  IT  1  ON'  FACILITIES 


MEAN 

SCORE 


0.02317 


VJ  AN  Du  S  a 
DEV  RAN/ 


0 . 0  6  4  7  0  lb 


2  TO  REDUCE  ERRS  OVERHEAD  COSTS 


0.06869  0.03333  3 


3  TO  REDUCE  NPPS  ECU  I I'N.ENT  RENTAL  COSTS  THROUGH  VARIOUS 
FUNDI  NO  AVENUES 

A  TO  REDUCE  THE  PER-COPY  COST  OF  ALL  SERVICES  PROVIDED 
BY  NBJ'S 

5  TO  AUTOMATE  PRODUCT  TO!:  OPERATIONS  WHERE  AND  WHEN 


FEASIBLE 

6  TO  AUTOMATE  ADMINISTRATIVE  OPERATIONS  WHERE  AND  WHEN 
FEASIBLE 

7  TO  CONSOLIDATE  NAVY  ADMINISTRATIVE  PRINTING  AND 
REPRODUCTION  FACILITIES  UNDER  NPPS 

8  TO  IMPROVE  COMMUNICATION  CM  POLICY  AND  PROVISION  OF 
GUIDANCE  FROM  HEADCUARTKRS  TO  THE  FIELD 

S  TO  CONCENTRATE  C.N  OFFICE  ADMINISTRATION  INFO.  TRANS¬ 
FER  NOT  PRODUCT  7  CM/D  I  ST:-.  I  BUT!  CN  OF  PRINTED  MATERIALS 
10  TO  MAUvTAIN  THE  NIF  CONCEPT  AT  NPPS 


0.03903  0  .  .'2332  b 
0.10198  0.10272  2 
0.06033  0.0-1197  7 
0.04118  0.02749  13 
0.10204  0.03269  1 
0.03403  0.03634  9 
0.04337  0.1  0.363  12 
0.06037  0.06041  6 


11  TO  ESTABLISH  POLICY  AND  PROCEDURES  FOR  NPPS  APPROVAL 
FOR  OFF-SITE  AUTOMATED  COMPOSITION  SYSTEMS 

12  TO  ACTIVELY  INVESTIGATE  ADVANCED  TECHNOLOGY  CAPABLE 
OF  INCREASING  EFFICIENCY  OF  NPPS  SERVICES 

13  TO  IMPROVE  OPPORTUNITIES  FOR  UPWARD  MOBILITY  OF  NPPS 
PERSONNEL 

14  TO  UPGRADE  SUBSTANTIALLY  THE  TRAINING  OF  EQUIPMENT 
OPERATORS 

15  TO  UPGRADE  SUBSTANTIALLY  THE  MAINTENANCE  CAPABILITY 
OF  EQUIPMENT  OPERATORS 

16  TO  DEVELOP  ALTERNATIVES  FOR  SCARCE  RESOURCES 


0.03283  0.03350  13 
0.09190  0.07892  2 
0.02716  0.03792  16 
0.02167  0.02267  20 
0.01836  0.02108  21 
0.04544  0.04354  11 


17 

TO  PROVIDE 

OPTIMAL  INTEGRATION  OF  NAVY-WIDE  PRINTING 

0.06982 

0.09699 

A 

*1 

18 

FACILITIES 
TO  PROVIDE 

FULL  SUPPORT 

FOR 

THE 

MILITARY  LI TH OG RA PI 1 1 C 

0.01691 

0.0126b 

22 

19 

RATING  PROG 
TO  PROVIDE 

RAM 

FULL  SUP FORT 

FOR 

THE 

FLEET'S  SHIPBOARD 

0.02263 

0.01274 

19 

20 

PRINTING  FA 
TO  PROVIDE 

CILTTTES 

FULL  SUPPORT 

FOR 

THE 

NAVY  REPROGRAPHICS 

0.04850 

0.03491 

10 

21 

PROGRAM 

TO  PROVIDE 

FULL  SUPPORT 

FOR 

THE 

NAVY  WORD  PROCESSING 

0.03539 

0.04630 

14 

22 

PROGRAM 

TO  PROVIDE 

FULL  SUPPORT 

FOR 

THE 

NAVY  FORMS  MANAGEMENT 

0.02619 

0.02336 

17 

PROGRAM 
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EXHIBIT  2,'i 


MEAN  NORMA LI 


1  TO  INCREASE 

2  TO  HE  DOC  f; 

3  to  reduce  n 
funding  avr 

4  ’JO  REDUCE  V 
F’Y  NPPS 

b  T  O  AUTOMAT  K 
FEAST  DEE 
6  TO  AUTOMATE 
FEASIBLE 

v  to  coasoEi  r. 

REPRODUCTl  0 
l  TO  IMPROVE . 
GUIDANCE 

9  T'O  concent;, 
mr:  EOT'  EEC 
10  T  O  ! JA T Ni'AI  E 

1}  T'O  DSTAELTS 
FOR  OFF-SIT 

12  TO  ACTIVELY 
OF  INCREAE1 

13  TO  IMPROVE 
PERSONNEL 

14  TO  UPGRADE 
OPERATORS 

15  TO  UPGRADE 
OF  ECU) PM. UN 

10  TO  DEVELOP 

17  TO  PROVIDE 
FACT. LIT' I  I  S 
IB  TO  I  K07 1 1/E 
RAT  IMG  PROG 

19  TO  PROVIDE 
PRINTING  FA 

20  TO  PROVIDE 

program 

21  TO  )'/;OVI  DE 

program 

22  TO  PROVIDE 
PROGRAM 


SUGGESTED  OL  7KCTIYES_  T  OP.  THE  lUHOs 
(As  port  c'ivc:<l  by  Liu-  study  L cm:.:) 


LONG  TERM  (5-10  YEARS  OUT) 


Rl.  EES  PONSES 


EPPS  I E-EO'JGE  COMPOSITION  FACILITIES 
PPG  OVERHEAD  COST'S 

PPS  EQUIPMENT  RENTAL  COSTS  TIi ROUGH  VARIOUS 
SUES 

Hr.  PEL-COPY  COST  OF  ALL  SERVICES  PROVIDED 

PRODUCTION  OPERATIONS  DEERE  AND  WHEN 

ADMINISTRATIVE  OPERATIONS  WHERE  AND  WHEN 

NT'S  NAVY  ADMINISTRATIVE  PRINTING  AND 
FACILITIES  UNDER  NPTS 
COMMENT CAT i 6  N  OF  POLI  CY  AND  PROVISION  OF 
OM  E.EA.I'C GARTERS  TO  THE  FIFED 
ATE  ON  OFFICE  ADM  NT AYRAT  I  ON  INFO.  TRANS- 
RUCTTGN/LTF  '  EILUI  TON  OF  PR  I  NT  ED  MATERIALS 
TEE  NIP  CONCEPT  AT  NPPG 

H  POLICY  AMD  PROCEDURES  FOR  NPJ-S  APPROVAL 
E  AUT’OMATKD  COMPOS  Vi' I  ON  SYSTEMS 
1 K7DA7T0AVH  ADVANCED  TECHNOLOGY  CAPABLE 
NG  WIT  I C  7  EM GY  OF  NPPS  SERVICES 
OPPOP.TUNt'i  IDS  FOR  UPWARD  MOBILITY  OF  NPPS 

SUBSTANTIALLY  THE  TRAINING  OF  EQUIPMENT 

SUBSTANTIALLY  THE  MAINTENANCE  CAPABILITY 
7  CPI RATCKS 

ALTERNATIVES  FOR  SCARCE  RESOURCES 
OPTIMAL  INTEGRATION  OF  NAVY-WTDK  PRINTING 

FULL  SUPPORT  FOR  THE  MILITARY  LITHOGRAPHIC 

ISAM 

FULL  SUPPORT  THE  FLEET'S  SHIPBOARD 
.Cl  LIT!  ES 


FULL  SUPPORT 

FOR 

THE 

NAVY 

REPROGRAPHICS 

FULL  SUPPORT 

FOR 

THE 

NAVY 

WORD  PROCESSING 

FULL  SUPPORT 

FOR 

THE 

NAVY 

FORMS  MANAGEMENT 

MEAN 

SCORE 

st  /.near:; 

DEV  R 

A ! .  r 

0.9267V 

C ,  0  7  v  6  5 

1  9 

0.07609 

0 . 0  v  0  7  0 

6 

0.05542 

0.02033 

J.  _ 

0.09366 

0  .  j  i  6  3  .> 

3 

0.06032 

0.06306 

9 

0.04535 

0.07752 

13 

0.21340 

1.07777 

1 

0.08139 

0.13275 

4 

0.07407 

0.22402 

7 

0.06034 

0 , 1 3  7  7  4 

5 

0.06031 

0.22520 

10 

0.09656 

0.06581 

2 

0.03079 

0.0514B 

17 

0.02331 

0,02517 

22 

0.03690 

0.13315 

15 

0.05193 

0.05281 

12 

0.06672 

0. 1204B 

B 

0.0271 3 

0.06649 

1 

0.02263 

0.0219  3 

21 

0.04170 

0.03457 

14 

0.03296 

0.04005 

1  6 

0.02500 

0.02654 

2  9 
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EXHIBIT  2.4 


pr  lor  i  ti  os  <-.nong  on  j  oc  t-  i  vos  are  pointed  out  in  tho  follow)  n  j 
subsection . 

2.  'j  I, -pi  ices ions  for  '■-'Ai-S 

An  described  briefly  in  Section  1. 1>,  the  concept  of  a  bevy 
Automated  fuel  i  chirr}  System  recon  ;■  ended  by  the  study  tear!  in  be  red 
upon  a  plannee  evolution  to  ware  soft  copy  and  printing  "or.  demon.;", 
cThoo ice  in  a  distributed  system  of  data  banes  and  multi-function 
work  stations  functionin'!  within  a  rich  communications  on;  iron.',  nf . 
h/.hibit  2.n  lists,  for  each  unofficial  objective  formulated  by  the 
stuc;y  team,  the  contribution  whies  this  MAPS  concept  makes  toward  the 
achievement  of  that  objective.  Mote  that  the  objectives  are  listed  in 
terms  of  their  perceives  priorities  over  the  next  five  years,  as 
determined  by  the  survey  of  dPPS  field  a i rectors. 

The  relationship  between  the  capabilities  of  PAPS,  ano  the 
postulated  objectives  appropriate  to  MPPS  in  this  context,  are 
necessarily  very  general  at  this  stage  of  conceptual izat ion.  It  is 
the  opinion  of  the  study  team  that  the  structure  and  mission  of  MPPS 
will  necessarily  evolve  in  consonance  with  tho  evolution  of  MAPS,  and 
that  ultimately  the  bPPS  role  will  focus  upon  management  rather  than 
the  production  services.  The  optimum  set  of  objectives  of  NPk3  in 
fulfilling  its  charter  as  the  havy's  publisher,  the  manner  in  which 
these  objectives  are  to  be  satisfied,  and  tho  intricate 
interrelationships  between  NPPS  and  MAPS,  are  issues  to  be  addressed 
internally  by  NPPS'iO. 

2. 4  Citations  and  Footnotes 

1 .  Proposal  to  Perform  KfT)  to  Conceive  and  Characterize  A 
M  a  v  y  A  uto  m  a  t  e  d  '  P  u  o  1  i  s  h  i  n  g  S  y :  - 1  e  m  ,  forecasting 
International ,  Ltd.,  uc  toper  3u,  lv'/o. 
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SECTION  3 


3.  I NFGRMAT 1 0:  1  -H  RLATK  D  I-p.03LE.MS  C F  THE  NEXT  T.,E.\TY  YEA  PS 

3. 1  Introduction 

The  factors  which  dominate  Navy  information  publication 
requirements  at  present  and  for  the  foreseeable  future  concern  the 
quantity  and  quality  of  information  needed ,  the  resonre-r-  available 
for  information  management,  and  the  delays  involved  in  satisfying  a 
particular  information  need.  Let  us  examine  each  of  these  aspects  in 
turn,  and  discuss  the  Implications  for  the  current  study. 

The  quantity  of  published  information  needed  by  the  Navy  is 
extremely  difficult  to  assess.  Available  data  concerning  current  and 
historic  workloads  in  various  categories  arc  spotty  and 
non-comparable;  there  is  an  urgent  need  for  a  Navy-wide  coordinated 
effort  to  address  this  issue  and  provide  an  adequate  basis  for 
projection.  This  question  is  discussed  in  detail  in  Section  3.4.  For 
all  of  those  factors,  the  study  team  has  found  a  noticeable  lack  of 
available  data,  be  are  grateful  to  the  NTIPP  study  for  helping  to 
remedy  this  deficiency,  although  this  has  resulted  in  an  unavoidable 
bias  toward  technical  materials  in  the  ensuing  discussion. 

Information  quality,  as  it  relates  to  content,  is  not  a 
responsibility  of  MPPS  and  thus  is  outside  the  scope  of  this  project. 
To  the  extent  that  the  term  is  applied  to  the  format  and  structure 
used  for  presentation  of  the  information  to  the  user,  it  is  of  direct 
concern  to  NPP3  which  is  tasked  with  establishing  and  enforcing 
appropriate  standards.  However,  this  mission  cannot  be  performed  for 
the  time-period  of  interest  until  the  NAPS  concept  is  well  defined. 

The  question  of  the  availability  of  needed  resources  for  Navy 
information  management  is  a  critical  one.  Consideration  of  costs  and 
manpower  levels  is  undertaken  in  Sections  3.2  and  3.3  respectively, 
and  other  topics  pertinent  to  information  resource  management  are 
addressed  in  Section  3.5.  Relevant  technological  resources  and 
capabilities  for  the  next  two  decades  are  separately  discussed  in 
Section  4. 
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The  determination  of  what  delays  are  acceptable  in  the 
provision  of  information  can  not  be  made  in  the  general  case:  the 
decision  is  specific  to  each  unique  set  of  circumstances.  liowever,  it 
is  safe  to  say  that  the  faster  the  needed  information  can  be  supplied 
to  the  user,  the  better.  In  order  to  balance  speed  of  response 
against  the  cost,  much  more  detailed  analyses  must  be  performed  in 
terms  of  equipment  life  cycles.  Again,  this  level  of  detail  is 
inappropriate  and  infeasible  at  this  level  of  broad 
conceptual ization . 

3. 2  Fiscal  Considerations 

As  mentioned  previously  in  Section  1,  there  are  two  over-riding 
factors  which  drive  up  the  cost  of  publication  in  the  Navy.  One  of 
these  is  poor  composition:  format  itself  is  a  major  cost-driver.  It 
has  been  estimatedl  that  funding  of  an  automated  publishing  system 
for  the  Naval  Education  and  Training  Command  could  be  met  from 
savings  due  to  proper  formatting,  which  would  result  in  a  compression 
factor  of  2:1.  This  is  an  area  where  NAPS  can  play  a  major  role  in 
terms  of  standardization. 

A  second  dominant  factor  is  wastage,  copies  which  are  made 
unnecessar ily.  This  encompasses  two  categories,  one  exemplified  by 
the  disposal  of  obsoleted  documents  at  NPFC,  which  by  one  estimate^ 
amounts  to  millions  of  pages  per  year,  and  the  other  by  the  estimated 
one  billion  copies  (pages)  per  year  made  individually  on  Navy 
copiors3  as  a  result  of  impatience  over  delays  in  the  provision  of 
needed  information. 

Other  factors  that  currently  have  a  major  impact  on  publication 
costs  are  wages,  equipment,  paper  and  site  support  costs.  These  are 
also  of  major  significance  in  considering  information  storage  and 
retrieval.  Exhibit  3.1  shows  the  trend  in  hourly  wage  rates  over  a 
twenty-year  period  for  various  personnel  employed  in  the  publishing 
industry. 4  while  these  figures  are  expressed  in  current  dollars, 
there  has  also  been  an  increase  in  "real"  salary  levels,  particularly 
for  union  printers,  whose  constant  dollar  scale  increased  roughly  15% 
between  1962  and  1974,  and  is  anticipated  to  increase  an  additional 
7%  by  1930.4 

Equipment  costs  in  the  publishing  industry,  while  more  than 
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doubled  in  terms  of  current  dollars,  are  nevertheless  at  their  lowest 
level  in  twenty  years  as  evidenced  by  the  wholesale  price  index, 
measured  in  constant  dollars,  and  the  same  is  true  of  paper,  although 
this  is  anticipated  to  cost  $24.70  per  hundred  pounds  in  19faU, 
compared  to  $14.32  in  1960.  The  captive  printing  market,  according  to 
estimates  by  the  in-plant  Printing  Management  Association ,  ^  spends  a 
minimum  $5.5  million  annually  on  paper.  Navy  expenditures  for  paper 
are  much  higher,  amounting  to  an  estimated  25-35%  of  annual  revenue, 
i.e.  about  $30  million  p.a.3  To  the  extent  that  private  sector  office 
rentals  are  of  concern  in  this  context,  it  should  be  noted  that 
average  rental  has  not  risen  nearly  as  fast  as  wages,  and  in  real 
terms  has  decreased  consistently  since  1960.4 

The  net  result  of  th^se  and  other  contributing  factors  however 
has  been  a  steady  increase  in  publishing  costs,  at  least  in  the 
private  sector.  (The  pricing  structure  and  administrative  program 
responsibilities  of  NPPS  make  it  impracticable  to  perform  a  direct 
comparison  of  in-house  costs  with  those  of  the  industry  as  a  whole.) 
Exhibit  3.2  tabulates  these  increases  for  a  number  of  pertinent 
indicators. I# 4,6  Note  that  the  area  in  which  unit  costs  (in  this 
case,  hourly  rate)  have  risen  most  sharply  is  precisely  that  where  no 
automation  whatsoever  has  been  applied,  to  hold  down  the  spiralling 
rate  of  increase:  the  hand  labor  needed  for  miscellaneous  jobs  in  the 
bindery.  During  the  period  1967  to  19'17,  the  unit  labor  cost  (labor 
cost  per  unit  of  output)  in  the  printing  and  duplication  sector  of 
the  Federal  Government  increased  by  11.1%  p.a.,  compared  with  an 
average  of  7.2%  for  all  Federal  sectors  measured,  while  productivity 
(output  per  employee-year)  decreased  in  this  sector  by  an  average 
annual  rate  of  1.7%  over  the  same  period,  compared  with  an  average 
Federal  increase  of  1.3%.  Exhibit  3.3  provides  comparable  data  for 
several  pertinent  Federal  sectors. 7 

Information-related  activities  are  pervasive  throughout  all 
Federal  activities,  and  difficult  to  separate  as  an  individual  item. 
Attempts  have  been  made  from  time  to  time  to  segregate  "information 
systems"  as  an  identifiable  category,  but  even  this  step  has  not  met 
with  significant  success.  This  pervasiveness  makes  it  difficult  to 
estimate  what  financial  resources  will  be  available  to  meet  mounting 
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demands. 


The  dominant,  consideration  on  this  issue  is  probably  the  fact 
that  information  generation  in  some  categories,  a  no  particularly  in 
that  of  education  and  training,  is  already  budget-constra inod .  In  FY 
76  the  total  paper  output  of  CHET  Support  was  710  million  page..,  but 
this  would  have  doubled  had  the  funding  for  printing  been  the  o'! 
million  requested  rather  than  the  82.8  million  actually  budgeted. 
Increased  consideration  is  now  being  given  to  on-board  trainin']  and 
individualized  instruction  (see  following  subsection)  'which  will  only 
increase  the  disparity  between  requirements  and  available  funds, 
since  these  techniques  depend  extensively  on  published  materials. 
Capacity  for  annual  CNET  production  of  two  billion  pages,  nearly 
three  times  the  FY  76  output,  may  be  required  by  the  early  1980s. 1 

There  are  no  indications  that  such  budgetary  constraints  will 
change  over  the  time  period  of  concern  to  the  present  study. 

3.3  Human  Resources 

The  availability  of  manpower  affects  the  information 
publication  problems  of  the  Navy  in  a  variety  of  ways,  both 
increasing  the  do., '.and  for  published  materials,  and  affecting  the 
supply  of  personnel  to  meet  that  demand.  In  the  military  context, 
recruiting  problems  limit  the  supply  of  personnel  to  perform  tasks 
associated  with  the  generation,  reproduction  and  distribution  of 
published  materials  (for  example,  composition  and  production  by  fleet 
lithographers).  The  increased  turnover  and  inadequate  educational 
level  of  other  Navy  enlistees  compound  the  problem  by  requiring  more 
extensive  documentation  for  this  user  community,  a  trend  further 
enhanced  by  the  ever  growing  sophistication  of  now  equipments  'which 
they  must  be  trained  to  operate  and  maintain.  Similar  developments 
are  also  observable  in  the  private  sector,  where  they  potentially 
affect  the  contracted-out  portion  of  the  Navy's  publications  and 
printing  program.  In  the  following  subsections  wo  will  consider 
available  historic  data  and  projections  for  indicators  measuring 
these  separate  trends:  labor  pool,  recruit  capabilities  and  equipment 
complexity. 

3.3.1  Labor  Pool 

Navy  enlistment  active  duty  accessions  in  1977  were  2."’%  below 
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the  target  level. 0  in  addition,  turnover  rates  for  Navy  enlisted 
personnel  are  increasing  and  could,  if  unchecked,  reach  levels  of 
28. 7%  attrition  and  23.  5%  desertion  by  1  995.  Incentives 
proposed/instituted  to  address  these  problems  unfortunately  run 
counter  to  other  moves  aimed  at  increasing  opportunities  for 
promotion  and  decreasing  compensation  rates.  9  Conflict  also  arises 
between  the  recommendation  of  the  Dodman  Report  to  civil ianizc  all 
shore  military  printing  billets,  and  the  response  of  NPPS  that  this 
course  of  action  would  Impair  the  sea-shore  rotation  of  the  military 
lithographer. 10 

Exhibit  3.4  shows  that  the  total  population  of  18-24  year  olds 
in  the  U.S.  will  decline  by  about  15%  through  the  time  period  of 
concern.il  The  male  segment  of  this  cohort,  and  specifically  those 
under  20,  will  decline  even  faster,  with  rates  of  decrease  varying 
from  15%  to  25%  between  1985  and  1995.12  Exhibit  3.5  relates  supply 
and  demand  between  1954  and  1994.  Since  all  of  the  people  reaching  18 
years  of  age  by  that  date  have  already  been  born,  these  projections 
are  fairly  reliable. 13 

From  this  potential  labor  pool,  the  number  of  individuals 
likely  to  enlist  is  also  decreasing.  There  are  two  separate  factors 
involved  here:  the  declining  enlistment  in  all  services,  and  the 
decreased  effect  of  the  incentives  for  Navy  enlistment.  As  mentioned 
previously,  in  1977,  the  first  full  year  of  the  all  volunteer  force 
(AVF)  concept,  Navy  enlistment  active  duty  accessions  were  2.7%  short 
of  attaining  their  goal;  by  the  end  of  FY  1977,  the  Navy  was  still  2% 
short  of  authorized  strength,  compared  to  .9%  for  total  DoD  and  .1% 
for  the  Air  Force. 8  The  Navy  shortfall  was  greater  than  that  of  any 
other  Service. 

Potentially  the  recruitment  of  women  could  help  to  compensate 
for  this  disparity  in  required  and  available  candidates  for 
enlistment,  but  the  total  Navy  female  force  is  projected  to  increase 
only  slowly.  By  1983  the  DoD  anticipates8  that  40,000  enlisted  women 
will  be  in  the  Navy,  and  women  will  comprise  11%  of  the  total  DoD 
enlisted  force.  A  Brookings  Institution  Studyl4  estimated  the  Navy's 
potential  to  use  enlisted  women  to  be  42,000,  contingent  upon  the 
repeal  of  Section  6015  of  Title  10  which  precludes  the  use  of  women 
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on  combatant  craft,  t.’hile  this  is  riot  a  large  figure,  Navy  experience 
has  been  thjt,  for  enlistees,  lost  time  for  all  causes  runs  about 
.61%  for  women  compared  to  1.1%  for  men  1  4  so  that  the  productivity 
rate  should  increase.  On  the  other  hand  women  technicians  may  require 
the.  provision  of  more  ii. format. ion  than  their  male  counterparts,  at 
least  in  initial  training,  because  of  the  cultural  stereotypes  and 
role  identi  fications  still  persisting  in  the  U.S.  1*> 

Total  attrition  of  Navy  enlisted  personnel  (defined  as  the 
percentage  of  male  enlisted  accessions  entering  in  the  specified  year 
who  leave  prior  to  completing  three  years  of  service)  is  comparable 
to  figures  reported  by  other  services,  varying  between  27%  and  38-, 8. 
Around  42%  of  first  enlistment  personnel  fail  to  finish  their 
enlistments,  and  desertions  are  at  an  all-time  high,  more  than 
doubling  between  1972  and  1977.  This  trend-  if  continued,  would  imply 
a  desertion  rate  of  6.9%  by  l9n5,  and  23.5%  by  1995.  This  is  an 
unrealistic  projection,  however,  since  actions  will  obviously  be 
taken  to  modify  the  factors  leading  individuals  to  desert.  Experience 
has  shown  that  the  average  deserter  serves  on  sea  duty,  is  between  16 
and  22  years  old,  ranks  in  the  lower  mental  categories,  and  is  in  the 
first  term  of  enlistment.  Examples  of  management  initiatives  already 
developed  to  help  correct  this  Navy  problem  include  revised  recruit 
screening  procedures  (which  exacerbate  the  shortage  of  potential 
recruits)  ,  improved  sea  pay  legislation,  new  leadership  courses  for 
junior  officers,  and  re-enlistment  bonuses.  These  incentives  are 
counter  to  other  moves  aimed  at  limiting  re-enlistments  and 
restricting  recruitment  of  persons  with  prior  military  service  to 
those  skills  where  there  are  insufficient  career  personnel.  Ibis  is 
because  experienced  people  are  paid  more  and  are  more  likely  to  stay 
until  retirement,  thereby  increasing  compensation  costs.  Also,  high 
re-enlistment  rates  reduce  opportunities  for  promotion,  already 
severely  restricted  for  ratings  in  the  printing  and  publishing 
sector.  The  resolution  of  these  conflicting  aims  will  require  a 
re-examination  of  policies  to  arrive  at  a  better  understanding  of 
optimun  age  and  experience  mixes. 

The  increased  emphasis  on  recruiting  which  has  resulted  from 
the  all-volunteer- force  (AVF)  concept,  the  high  rates  of  attrition 


referred  to  here,  and  the  declining  recruit  quality  discussed  in  the 
following  subsection,  also  increases  the  Navy  publications  load. 
Recruiting  materials  constitute  a  significant  segment  of  materials 
printed,  and  an  expensive  one;  they  are  in  color,  on  high  quality 
stock,  and  procured  externally. 

3.3.2  Recruit  Capabilities 

The  falling  supply  of  recruits  discussed  in  the  previous 
paragraphs  is  exacerbated  by  a  decrease  in  quality.  With  the 
population  of  high  school  graduates  decreasing  by  almost  18%  per 
year,  by  1995  the  shortfall  for  DoD  prime  recruits  (male  high  school 
graduates  in  mental  categories  I —I II)  could  in  theory  reach  42%, 
based  on  the  assumption  of  high  national  unemployment  rates. 16  in 
1977,  34.2%  of  the  recruits  enlisted  into  the  Navy  were  in  Categories 
IIIB  or  IV.  11  (Category  IV  is  marginally  acceptable,  Category  V  is 
not  acceptable.)  Many  in  Category  IIIB  may  be  functionally  in 
Category  IV.  Although  definitive  data  are  lacking,  there  is  also  a 
feeling  that  the  quality  of  even  prime  candidates  is  decreasing. 
Until  recently  there  has  been  a  national  trend  toward  graduating  high 
school  attendees  with  less-than-adequate  literacy  level.  The  National 
Assessment  of  Educational  Progress  (NAEP)  has  noted  that  17-year  olds 
as  a  group  made  less  accurate  inferences  from  what  they  read,  and 
were  less  adept  at  using  reference  works  in  1973-4  than  in  1969-70. 
McGraw  Hill's  Comprehensive  Tests  of  Basic  Skills  (CTBS)  show  a 
nationwide  decline  in  reading,  language  and  math  between  1968  and 
1973  for  students  in  grades  six  through  ten. 16  (The  CTBS  does  not 
cover  eleventh  and  twelfth  grades.) 

Fortunately,  there  are  indications  of  a  turn-around  in  this 
trend  with  many  schools  now  requiring  seniors  to  pass  "minimum 
competency  tests"  before  graduating.  Whether  this  trend  is  reversing 
or  not,  the  Navy  is  expected  to  direct  its  attention  toward  reducing 
the  need  for  prime  recruits  as  previously  defined. 

This  is  counter  to  the  increasing  need  for  high  skill 
personnel,  which  is  further  addressed  in  section  3.3.3.  The  overall 
Navy  requirement  for  Petty  Officers  in  FY  78  was  67%  of  the  enlisted 
force;  BuPers  struggled  to  meet  61%,  a  shortfall  of  28,000.  For  FY 
1979,  in  the  Navy  Data  System  Technician  rating,  demand  exceeds 


supply  by  430,  or  22 %  of  the  requirement .  17 

Those  discrepancies  are  resulting  in  policies  directed  toward 
i  n  c  r  ^  a  r:  r  ■  d  information  transfer,  such  as  improved  job  oriented 
information  and  training,  adaptive  instruction,  system-embedded 
maintenance  and  training,  and  use  of  operator  and  maintainor  training 
devices.  1?  There  approaches  again  increase  the  production  burden  of 
CNET,  previously  discussed  under  section  3.2.1. 

3.3.3  Equipment  Sophistication 

As  has  been  mentioned  several  times  in  this  report,  MTIPP,  a 
major  study  of  problems  relating  to  technical  information,  and 
potential  solutions,  is  being  managed  by  the  David  W.  Taylor  Naval 
Ship  Research  and  Development  Center  (DTN3RDC) ,  and  has  been  of 
considerable  assistance  to  the  NAPS  project.  "Technical  information" 
is  used  hare  in  the  particular  sense  of  encompassing  information 
which  is  acquired  from  a  contractor  to  accompany  a  hardware  system, 
and  which  serves  the  purpose  of  maintenance,  training,  logistics 
support  or  operation.  This  area  is  a  small  sector  of  total  Navy 
publications  based  on  annual  revenue  estimates,  (about  8  1/2%) 21,  but. 
one  critical  to  operational  readiness  and  thus  to  the  basic  mission 
of  the  Navy. 

The  equipment  fundamental  to  Navy  operations,  primarily  ships, 
aircraft  and  weapons  systems,  is  continually  increasing  in 
sophistication  and  complexity.  This  is  especially  true  in  avionics 
and  other  applications  of  advanced  electronics  and  particularly 
sem iconductor  technology.  Although  universally  accepted  definitions 
have  not  been  forthconing  to  provide  consistent  time-series  data  for 
quantitative  measures  of  complexity,  in  the  context  of  the  present 
study  a  more  meaningful  indicator  is  the  associated  volume  of 
technical  data.  Exhibit  3.6  demonstrates  that  the  number  of  pages  of 
technical  information  required  for  supporting  an  aircraft  has 
increased  by  a  factor  of  approximately  800  in  the  past  40  years. ^ 
This  places  a  heavy  and  ever-increasing  burden  on  the  technician;  the 
estimated  time  spent  by  maintenance  personnel  in  seeking  information 
in  1977  was  30%, I**  compared  to  20%  in  1967.20 

Such  highly  complex  systems  reinforce  the  need  to  acquire  and 
train  personnel  for  high  aptitude  occupations:  the  AEGIS  weapons 
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EXHIBIT  3.6 


TYPICAL  TECHNICAL  !L\NUAL_CP. 0',/TH 


1939 

J-F 

Goose 

525  pages 

1942 

F-6F 

Hellcat 

950  pages 

1940 

F-8F 

Bearcat 

1,180  pages 

1950 

F-9F 

Cougar 

1,880  pages 

1953 

S-2 

Tracker 

12,500  pages 

1962 

A-6A 

Intruder 

150,000  pages 

1969 

F-4 

Phantom 

225,000  pages 

1978 

F-14 

Tomcat 

380,000  pages 

1978 

F-18 

Hornet 

>400,000  pages 
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system  and  the  TRIDENT  require  respectively  90%  and  cf 7'i  Petty 
Officers. 1?  At  the  request  of  030  in  1977,  an  in ter service  task  group 
prepared  a  white  paper  on  the  oppl icsbi  1  ity  of  the  latest  technology 
in  job  aids  and  maintenance  training  to  enhance  military  job 
proficiency.  One  major  suggestion  of  this  grou^  was  a  greater 
investment  in  the  job  information  itself.  17  so  many  of  these  diverse 
trends  lead  back  to  this  single  focus:  information. 

Tie  quant i tv  of  information  is  the  next  subject  to  be  explored 
in  tii is  discussion. 

3.4  Information  Quantities 

As  discussed  in  previous  sections  of  this  report,  there  are 
numerous  factors  resulting  in  an  increase  in  the  total  quantity  of 
Navy  publication.  Some  of  these  are  listed  in  Exhibit  3.7.  In 
attempting  to  estimate  workloads  in  various  publication  categories, 
however,  v;e  need  first  an  unambiguous  definition  of  these  categories. 

One  approach  is  to  segment  the  total  body  of  Navy  non-tactical 
information,  designated  for  publication,  by  application  area;  we  have 
employed  the  following  categories,  although  we  must  emphasise  that 
these  are  by  no  means  mutual ly  exclusive,  and  we  have  not  encountered 
consistent  definitions  of  what  is  included  under  each: 
o  maintenance  and  repair 
o  training 
o  finance 
o  administration 
o  supply 
o  procurement. 

This  lack  of  clear  definitions  and  a  structure  for  the 
categorization  of  information  is  a  major  problem,  and  one  which  the 
study  team  is  certainly  not  the  first  to  discover.  .According  to  one 
source, 21  most  publications  used  in  the  Navy  are  administrative  in 
nature,  and  NPPS  is  currently  involved  in  the  mass  distribution  of 
this  information  to  multiple  users  and  for  archival  purposes. 

A  separate  breakdown  is  offered  in  a  partial  listing  by  type  of 
document,  consisting  only  of  those  warehouse  controlled  items  stocked 
at  the  Naval  Publications  and  Forms  Tenter  (NPFT) .  This  includes: 2 

o  military  specif ications 
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EXHIBIT  3.7 


SOME  FACTORS  AFFECTING  QUANTITY  OF  NAVY  PUBLICATION 


General  increase  in  bureaucratic  regulation  and  consequent  documentation. 

Freedom  of  Information  Act  -  informing  people  of  their  rights. 

-  responding  to  requests  for  information. 

All  volunteer  force  -  increase  in  recruiting  materials. 

Increased  personnel  turnover  -  increase  in  training  materials. 

Decrease  in  quality  of  recruits  -  redesign  and  reissue  of  training  materials. 

-  redesign  and  reissue  of  operating  and 
maintenance .materials. 


Lack  of  production  standards  -  space-wasting  composition. 

Lack  of  control  over  commercial  utility  printing  (lowest  bidder  concept) 

-  space-wasting  composition. 

High  turnaround  time  for  printing  and  publishing. 

-  unjustifiable  stockpiling. 

-  high  wastage  due  to  obsolescence. 
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o  military  standards 
o  data  item  descriptions 
o  Naval  instructions 
o  DoD  directives 
o  qualified  products  lists 
o  Federal  specifications 

o  Federal  standards 

o  handbooks 

o  miscellaneous,  including  society/association 
documents . 

This  is  hardly  representative  of  Navy  publications,  however,  r'iost 
warehouse  controlled  documents  at  NPFC  are  not  Navy  documents,  and 
the  major  category  of  technical  manuals  at  NPFC  is  not  warehouse 
controlled. 

The  NAPS  concept,  outlined  briefly  in  Section  1.5,  includes  as 
one  component  the  use  of  demand  printing  technologies  to  satisfy  a 
significant  portion  of  Navy  requirements  for  the  publication  of  all 
non-tactical  information.  In  order  to  assess  the  feasibility  of  this 
approach,  we  need  some  means  of  assessing  workloads,  both  total  and 
by  category.  However,  even  current  workloads  are  difficult  to 
estimate,  to  say  the  least,  and  the  task  would  require  far  more 
resources  in  time  and  dollars  than  were  available  to  this  project.  A 
categorization  schema  must  be  developed,  and  associated  reliable 
quantitative  data  collected.  This  task  is  an  essential  preliminary  to 
further  specification  of  the  NAPS  system. 

In  the  course  of  the  current  study,  we  have  located  and 
aggregated  quantitative  data  in  a  few  areas.  The  absence  and/or 
inconsistency  of  the  required  data  are  roughly  indicated  in  Exhibit 
3.8,  which  relates  in  matrix  form  various  categories  of  Navy 
non-tactical  information  to  such  measures  as  "inventory",  "annual 
production"  etc.  The  cell  entries  indicate  the  existence  of  some 
quantitative  data  for  a  particular  measure  (column)  applied  to  a 
specific  category  (row);  whether  these  data  are  for  a  single  point  in 


f 
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Unless  otherwise  noted,  data  are  available  for  only  a  portion  of  the  specified  category. 


time,  historic  time  series  or  projected  values;  and  the  unit  of 
measurer, ent  (dollars,  pages,  messages  etc.). 

The  purpose  of  including  this  Exhibit  is  to  demonstrate  the 
wide  diversity  and  incompleteness  of  the  existing  "data-base",  if 
such  a  term  can  properly  be  applied  to  such  an  agglomeration  of 
incompatible  information  items.  Subsequent  Exhibits  provide  examples 
relating  to  particular  information  categories.  For  example,  Exhibit 
3.9  contains  an  estimate  by  Sterling  Syste.ms2  of  the  number  of 
documents  demanded  per  year  for  warehouse  controlled  items  at  NPFC. 
This  is  reflected  by  the  entry  Cd  in  cell  4  of  row  4  in  Exhibit  3.6. 
The  morphological  characteristics  (of  just  these  items)  are  shown  in 
Exhibit  3.10,  while  the  historic  trend  in  document  age,  the  only  time 
series  data  given,  is  included  as  Exhibit  3.11.  Again  we  must 
emphasize  the  paranount  importance  to  the  pursuit  of  the  NAPS  concept 
of  the  collection  of  Navy-wide  data  to  permit  the  construction  of 
historic  time-series  and  the  development  of  credible  projections  in 
all  categories. 

An  area  of  major  concern  to  the  Navy  is  the  provision  of 
printing  and  publishing  services  to  the  fleet.  As  a  subset  of  these, 
primaiy  categories  of  printing  production  services  on  board  ship 
include: 

o  composition  of  copy/ text 

o  daily  administrative  printing  requirements 

o  forms 

o  reports/manual/booklets 
o  charts/maps 

o  ceremonial  and  public  relation  printing 
o  metal  photo  process 

as  well  as  the  finishing/binding  and  packaging  of  these  products. 
Workloads  vary  greatly  with  vessel,  location,  mission  and  time,  and 
quantitative  data  are  generally  not  available.  A  proposal  for  a 
fleet-wide  survey  is  in  preparation, 22  but  the  categorization  will  be 
in  terms  of  production  process  and  thus  non-compatible  with  former 
breakouts  (see  Exhibit  3.12). 

Shore  support  facilities  (NPPSO,  NPPSBO)  also  furnish  a  variety 
of  printing,  duplicating,  copying  and  reproduction  services  to  the 


EXHIBIT  3.9 


QUANTITATIVE  DATA  FOR  WAREHOUSE  CONTROLLED  ITEMS  AT  NPFC* 


Indicator 

#  pages  demanded  per  year 

if  documents  demanded  per  year 

Annual  printing  costs 

§  pages  disposed  of  per  year 

%  documents  revised  at  least  once 

Average  life  of  document 

%  documents  replenished  after 
initial  stocking 

Frequency  of  replenishment 

Average  replenishment  quantity 

%  total  mail  orders  received 
from  U.S.  Navy 

%  total  mail  orders  received  from 
private  corporations /organizations 


1979  Value/Estimate 
58.7  million 
3.2  million 
$6  -  $9  million 
5  -  AO  million 

60% 

7-8  years 

43% 

4-5  years 
430 

8% 

80% 


Private  communication  from  Eric 


Jorgenson,  DTNSRDC,  12/20/79. 
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EXHIBIT  3.10 


MORPHOLOGICAL  CHARACTERISTICS  OF  WAREHOUSE  CONTROLLED  ITEMS  AT  y 


14.7 

Average  pages  per  document 

92% 

Documents 

without  separate  covers 

96% 

Documents 

with  conventional  printing  format 

78% 

Documents 

without  technical  line  drawings 

63% 

Documents 

without  illustrations 

96% 

Documents 

without  photographs 

67% 

Documents 

containing  reduced  print 

98.5% 

Documents 

£  8  1/2  x  11  inches 

97.6% 

Documents 

without  foldouts 

51.1% 

Documents 

primarily  textual  content 

48.9% 

Documents 

primarily  numeric  content 

♦ 


I 


PTC 


) 
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EXHIBIT  3.12 


PROPOSED  SHIPBOARD  PRINT  SHOP  SURVEY  INSTRUMENT 
(Excerpt) 

Average  montiily  press  production  volume  (impressions): 

Estimated  monthly  press  production  volume  under  peak  conditions: 
Average  number  originals  per  job: 

Average  run  length  per  job: 

Percent  total  presswork  w/a  run  length  of  1-25  copies: 

Percent  total  presswork  w/a  run  length  of  26-50  copies: 

Percent  total  presswork  w/a  run  length  of  51-100  copies: 

Percent  total  presswork  w/a  run  length  of  101-250  copies: 

Percent  total  presswork  w/a  run  length  of  251-500  copies: 

Percent  total  presswork  w/a  run  length  of  501-1000  copies: 

Percent  presswork  w/a  run  length  of  over  1000  copies: 

Percent  presswork  produced  on  offset  plates: 

Percent  presswork  produced  on  electrostatic  plates: 

Presswork  represents  what  percentage  of  total  shop  workload: 

Average  monthly  com  position  workload  (based  on  8  1/2"  x  11"  pg.): 
Composition  represents  what  percentage  of  total  shop  workload: 

Average  monthly  metalphotn  workload  (in  square  inches): 

Metalphotn  represents  what  percentage  of  total  shop  workload: 

Average  monthly  number  of  jobs  produced  on  letterpress: 

Letterpress  represents  what  percentage  of  total  shop  workload: 

Percent  printing  produced  on  2  sides  of  sheet: 

Percent  originals  requiring  reduction: 

Percent  printing  w/a  finished  aze  up  to  8  1/2"  x  11": 

Percent  workload  requiring  collating: 

Average  number  of  pieces  per  job  requiring  collating: 

Percent  workload  requiring  collating  1-10  pgs: 

Percent  workload  requiring  collating  11-20  pgs: 

Percent  workload  requiring  collating  21-30  pgs: 

Percent  workload  requiring  collating  31-40  pgs: 

Percent  workload  requiring  collating  41-50  pgs: 

Percent  workload  requiring  collating  over  50  pigs: 

Percent  workload  requiring  folding: 

Maximum  d-ieet  size  of  work  requiring  folding: 

Percent  workload  requirirg  stapling: 

Percent  workload  requiring  drilling: 

Percent  workload  requiring  wrapping: 

Percent  workload  requiring  padding: 

Total  number  of  personnel  in  shop: 

No.  of  rated  personnel  (LI)  in  shop: 

No.  of  LIC: 

No.  of  LI1: 

No.  of  LI  2: 

No.  of  LI  3: 

No.  of  LL5N: 

No.  of  non-rated  personnel: 

Average  daily  hours  of  shop  operation: 
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fleet  that  include  the  printin']  of  technical  manuals  and  the 
provision  of  metalpnoto  services.  Short-term  historic  data  are 
available  for  these  on  a  plant-by-plant  basis.  These  figures  and 
other  quantitative  information  relating  to  shore-based  operations  — 
the  bulk  of  NPP3  business  —  will  become  much  more  readily  accessible 
with  the  full-scale  implementation  of  PRMIS,  the  Printing  Resources 
Management  Information  System. 

As  far  as  the  off-ship  commun i cat i on  of  logistic  (i.e. 
non-tact ical)  information  is  concerned,  we  do  have  some  current  data, 
based  on  a  rather  small  sample,  but  no  historic  trends.  Exhibit  '1.13 
shows  the  estimated  total  logistics  data  volume  for  SNAP  II  ships  by 
rrajor  applications  area.  As  noted  in  that  study, 23  "volumetric 
reporting  data  (are)  not  available  at  this  time  to  provide  a 
meaningful  estimate". 

In  the  sub-area  of  technical  manuals,  itself  a  sub-set  of 
technical  information,  a  recent  study  by  Hughes  Ground  Systems  Group 
as  part  of  the  previously  referenced  NTIPS  orogram  has  produced  some 
quantitative  estimates,  as  summarized  in  Exhibit  3.14.  Note  that  the 
total  Navy  inventory  of  such  manuals  is  estimated  to  contain 
approximately  25  million  pages  which,  including  content  generation, 
represents  a  value  of  about  $5  billion.  19  Again,  no  historic  data  are 
available. 

An  attempt  to  estimate  the  volume  of  information  in  the 
category  of  inventory  control  and  orders  for  supplies  2  4  presents  us 
with  other  isolated  data  points,  summarized  in  Exhibits  3.15,  3.16. 

CNET  publishing  function  requirements  in  the  training  area^  are 
summarized  in  Exhibit  3.17. 

3.5  Other  Considerations 

While  not  acting  as  significant  incentives  towards  the  adoption 
of  an  automated  publishing  system,  there  are  other 
information-related  factors  which  are  becoming  of  increasing  concern 
to  the  Navy,  and  which  must  be  considered  in  the  development  of  the 
NAPS  concept.  Paramount  among  these  concerns  are  the  issues  of 
security,  privacy  and  freedan  of  information. 

Security  and  privacy  are  terms  which  are  frequently  applied 
interchangeably,  yet,  particularly  in  the  military  context,  there  is 
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EXHIBIT  3.13 

ESTIMATED  DAILY  SHIPBOARD  LOGISTICS  DATA  COMMUNICATIONS 


TOTAL  EXTERNAL  LOGISTIC  DATA  VOLUME  FOR  277 
SNAP  11  SHIPS  IN  CHARACTERS  PER  DAY 

FUNCTIONAL  AREAS 

HIGH 

LOW 

AVERAGE 

Pay  and  r>e.'sonnsl 

54% 

6,093,824  . 

420,196 

986,375 

Maintenance 

17% 

1,913,430 

132,284 

310,526 

Supply  and  Financial 
25% 

3,272,610 

225,660 

529,720 

Total  All  Functional- 
Areas  100% 

11,284,864 

•* 

778,140 

1,826,621 

TOTAL  EXTERNAL  LOGISTIC  D 
SNAP  II  SHIP  IN  CHARACTERS 

Vf A  VOLUME  FOR  AVERAGE 
PER  DAY. 

LOW 

AVERAGE 

mi 

2,809 

6,594 
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EXHIBIT  3.14 


CURRENT  STATUS  OF  TECHNICAL  MANUAL  PROCESSING 


Indicator 


To tal  Navy  Value/ F. s t Irate 


Inventory:  it  technical  manuals 
if  text  pages 
it  art  pages 

Average  if  text  pages/publication 
Total  it  pages 

Yearly  Production  - 

New/P.eissue :  it  technical  manuals 

If  text  pages 
if  art  pages 
Total  if  pages 

Update:  if  technical  manuals 

if  text  pages 
if  art  pages 
Total  if  pages 

In  terms  of  data  bits*. 

Total  technical  manual  inventory: 
text  pages 
art  pages 

Yearly  new  technical  manuals: 

text  pages 
art  pages 


Yearly  update: 

text  pages 


art  pages 


140k 
17. 4M 
7.5M 
132 
24. 9M 


11.6k 
2.1M 
.  95M 
3.05M 


204k  -  317k 
126k  -  198k 
330k  -  515k 


1  -  129  x  1012  bits 

348-696  x  109  bits 

800  x  109  -  128  x  1012  bits 

942  x  109  -  15  x  1012  bits 

42  -  84  x  109  bits 

900  x  109  -  14  x  1012  bits 

16  x  109  -  3  x  1012  bits 

4  -  13  x  109  bits 

13  x  109  -  3  x  1012  bits 


*  EXHIBIT  3.15 

ESTIMATED  TELECOMMUNICATIONS  MESSAGE  LEVELS 

SPCC 

1,233,328 
58,796 
5,880 
11,760 
251 

I 

» 


Average  monthly  messages 

1,867,918 

Average  daily  messages 

92,449 

Average  hourly  messages 

9,246 

Peak  //  messages/hour 

18,492 

//  remote  terminals 

204 
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EXHIBIT  3.16 


ESTIMATED  STORAGE  FOR  DISTRIBUTED  FILES 
(Millions  of  characters) 


ASO  SPCC 

Purchase 


Bidders  lists 

4 

8 

Contract  clauses 

3 

3 

Financial 

Suspended  invoice  file 

13.2 

15.4 

Completed  invoice  file 

127.5 

135.4 

Personnel  file 

4.6 

9.8 

Price  analysis  file 

41 

51 

RMS  accounting  file 

593.1 

335.4 

ADP  MIS 

Master  job  file 

18 

26.6 

Library 

16 

20 

Utilization 

20 

20 

Total  pages  published 


a  clear  distinction  to  be  drawn.  Security  encompasses  "the  procedural 
and  technical  measures  required  to  prevent  unauthorized  access, 
modification,  use  and  dissemination"  of  information  in  any  form,  and 
also  the  protection  of  informational  materials  and  information 
systems  from  physical  harm.  When  classified  defence  information  is 
stored  or  processed  in  an  automated  system,  the  mutual  isolation  of 
users  is  called  the  multi-level  security  problem:  the  system  must 
permit  concurrent  processing  of  information  in  different  security 
classification  categories,  while  still  guaranteeing  that  no 
classified  material  is  made  accessible,  accidentally  or  deliberately, 
to  those  who  do  not  possess  appropriate  authorizations  and  security 
clearances. 

Privacy  deals  with  the  rights  of  the  individual  regarding  the 
collection  of  information  in  any  record-keeping  system  about  his 
person  and  activities,  and  the  processing,  dissemination,  storage  and 
use  of  this  information  in  making  determinations  about  him.  Threats 
to  individual  privacy  from  manual  record-keeping  systems  are 
potentially  amplified  in  automated  systems  mainly  because  the  latter 
are  faster  and  more  efficient,  and  because  they  permit  linkages 
between  systems  and  correlation  of  records  on  a  much  greater  scale 
than  previously  possible. 2^ 

Privacy  and  security  emerged  separately  as  problem  areas  in  the 
computer  field.  The  former  issue  arose  with  a  1965  recommendation26 
that  a  data  service  center  (National  Data  Bank)  be  established  within 
the  federal  government.  Following  Congressional  hear ings,27,28  the 
project  was  abandoned.  Ten  years  later,  after  hearings  reflecting 
national  concern  over  the  latent  danger  to  individual  rights  and 
freedom, 29  the  Privacy  Act  of  1974  was  enacted,  establishing  the 
Privacy  Protection  Study  Ccmmission  whose  findings  were  published  in 
1977.30 

The  first  apprehension  over  computer  security  began  in  the 
1950s  with  concern  over  the  degaussing  of  magnetic  tapes,  and 
preventing  dissemination  of  classified  information  via 
electromagnetic  emanations.  By  the  mid-1960s,  time-sharing  and 
multiprogramming  allowed  computer  systems  to  serve  many  users 
simultaneously,  and  on-line  programming,  job  execution  and  data  file 
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man ipulat ions  could  be  performed  from  remotely  located  terminals. 
Since  that  time,  solutions  to  the  problem  of  physical  security  have 
been  developed ,  31 , 32  but  it  is  only  in  the  last  few  years  that  the 
potential  of  totally  secure  software  and  consequently  totally  secure 
automated  systems  has  appeared  attainable.  Significant  work  in  this 
area  began  when  the  rapidly  decreasing  costs  of  digital  hardv/are  made 
economic  new,  complex  but  more  effective  techniques  such  os  the  NBS 
encryption  algorithm. 33  More  recently,  similar  approaches  by  Rivest 
of  MIT,  and  others,34‘  have  achieved  a  degree  of  success  which  fully 
supports  our  belief  that  the  necessary  security  will  be  able  to  be 
guaranteed  during  the  time  period  of  concern,  using  a  balanced 
combination  of  software,  hardware  and  procedural  control.  However, 
considered  in  conjunction  with  the  need  for  secure  communications  in 
general,  DoD  requirements  may  dictate  separate  and/or  paralle1 
systems  for  some  portions  of  NAPS. 

A  third  issue  of  concern  to  the  Navy  in  this  context,  closely 
linked  with  that  of  privacy,  is  the  Freedom  of  Information  Act,  the 
culmination  of  a  long  campaign  in  the  1960s  to  open  up  unclassified 
records  of  government  agencies  so  that  individuals  would  have  access 
to  information  about  themselves  or  information  about  government  agency 
activities  involving  public  matters.  3r.  There  is  a  central  conflict 
here  which  must  be  resolved  appropriately  to  the  interest  of  all 
parties  in  each  specific  context;  between  the  legitimate  need  of  the 
government  (in  this  case,  the  Navy)  for  information  about  people  in 
order  to  select  the  "best"  information  presentation  mode/medium  for  a 
particular  user,  or  in  the  aggregate  to  plan  information  systems;  and 
the  legitimate  desire  of  the  individual  for  privacy.  Furthermore, 
since  privacy  safeguards  can  delay  access  to  information  needed  for 
making  determinations  about  an  individual  or  can  increase  the 
associated  costs,  privacy  can  be  in  conflict  even  with  the 
individual's  own  interests.  The  major  impact  of  the  Freedom  of 
Information  Act  itself,  however,  in  this  context,  is  the  resulting 
increase  in  publications  burden.  Not  only  must  the  system  be  prepared 
to  respond  to  individual  requests  for  information  relating  to  that 
individual,  but  it  is  charged  with  informing  individuals  of  their 
rights  in  this  regard. 
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3. 6  Summary 

Because  of  the  variety  of  topics  addressed  in  tnis  Section,  it 
is  appropriate  at  this  [joint  to  summarize  briefly  the  implications 
for  the  Nli PS  concept  of  those  separate  trenas.  Alonj  with  the 
increased  demand  for  published  information,  we  have  noted  incr eased 
costs  for  both  manpower  and  materials.  These  together  contribute  to 
delays  in  the  provision  of  accurate  information,  which  aggravate  the 
problems  of  maintenance  and  repair  end  are  refJected  in  low  levels  of 
operational  readiness.  In  other  areas,  impatience  with  such  delays 
has  contributed  to  a  large  increase  in  the  individual  use  of  copiers. 
An  estimated  one  billion  pages  per  year 3  are  copied  on  Navy  copiers, 
increasing  costs,  storage  problems  and  the  difficulty  of  updating. 
The  increase  in  published  information  has  been  accompanied  by  a 
prol  iteration  of  media  (paper,  microform,  on-line,  audio/visual)  and 
increased  diversity  of  forms  and  formats,  topics  not  addressed 
directly  in  this  Section,  but  which  are  reflected  both  in  decreasing 
productivity  of  the  printing  and  publishing  sector,  and  with 
complexities  of  storage  and  retrieval,  resulting  in  the  intangible 
but  none  the  less  apparent  dissatisfaction  of  the  Navy  with  its 
information  resource  management. 

We  have  discussed  the  increasing  sophistication  of  equipments 
which  results  in  greater  quantities  of  documentation  for  training, 
maintenance  and  operation;  the  decrease  in  number  and  intellectual 
caliber  of  Navy  recruits,  which  requires  the  provision  of  more 
detailed  information  for  these  same  tasks,  and  thus  again  increases 
the  volume  of  material  to  be  published.  The  same  personnel 
limitations  make  it  more  difficult  to  provide  satisfactory  printing 
services  afloat  ana,  to  a  lesser  extent,  in  shore  support  facilities. 

Finally,  we  have  mentioned  the  influence  of  societal  concerns 
over  privacy  and  freedom  of  information,  and  the  increased  burden  of 
paperwork  imposed  by  the  Freedom  of  Information  Act.  The  privacy 
issue  will  be  a  particularly  sensitive  area  in  terms  of 
per sonnel/med ical  records,  and  in  the  area  of  matching 
maintenance/repair  information  with  user  profiles  to  optimize 
efficiency  ("user/data  match").  The  matter  of  national  security  is 
also  of  paramount  concern  in  any  discussion  of  information 
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dissemination,  particularly  when  information  is  presented  in 
ephemeral  form  and  physical  precautions  for  its  protection  are  no 
longer  sufficient.  Information  stored  in  forms  not  directly  readable 
by  users  can  be  changed  or  accessed  without  leaving  traces  unless 
comprehensive  audit  trails  are  incorporated  into  the  system  design, 
and  can  be  manipulate!  electronically  from  terminals  remote  from  the 
physical  storage  of  the  oata.  Processing  rules  are  expressed  as 
programs  stored  in  the  same  devices  and  in  the  same  manner  as  the 
data;  they  too  can  be  changed  without  trace.  A  properly  designed  and 
implemented  computerized  information  system,  however,  can  control 
errors  and  manage  access  to  the  records  much  more  effectively  than 
any  manual  record-keeping  system. 

A  point  made  several  times  in  this  section,  but  one  which 
merits  repetition,  is  the  critical  lack  of  quantitative  data 
concerning  all  aspects  of  Navy  publication.  An  unambiguous 
categorization  schema  is  urgently  needed,  to  serve  as  the  basis  for  a 
focused  data-gathcr ing  effort.  This  information  is  essential  not  only 
to  NAPS  development,  but  for  information  resource  management 
accountability. 

3.7  Citations  and  Footnotes 

1.  An  Automated  Publishing  System  for  the  Naval  Educational 
and  Training  Command,  TAEG  Report  No.  SO  (Orlando,  Fla.: 
Training  Analysis  and  Evaluation  Group,  October  19^7). 

2.  Baseline  Description  and  Analysis  of  Operations  of  the 
Naval  Publications  ana  Forms  Center,  Philadelphia,  Pa.: 
Overview  of  Stusy  kesuits,  (Draft),  Contract 

FT 0 U 1 1> - 7 B -C u  1 0 1  (Washington,  D.  C. :  Sterling  Systems, 
Inc.,  March  1979). 

3.  Gacek,  Dan,  NPPSMO,  private  communication,  based  on  Navy 
computerized  records. 

4.  King,  D.  W.  ,  et  al..  Statistical  Indicators  of  Scientific 
and  Technical  Communication  (l9bU-19oU) .  Volume  II:  A 
Research  Resort  PB-2S4  QbU  (Springfield,  Va.:  NTT S ,  May 
197t>) ,  aug.mentfd  by  private  communication  from  the  Defense 
Wage  Staff,  9/13/79. 

5.  Ris,  Howard  C. ,  "Paper  Update",  In-Plant  Printer,  May/June 
1979. 


6.  Maclilup,  Fritz,  et  al .  ,  Information  Through  the  Printed 


3-33 


■7 


Word;  The  u  i  ssem  i  r  ,>  t  i  on  of  Scholarly,  Scientific  and 
I n v r ■  1 1  or i  : i •  1  “ How i eo  •  ■  ■  ( uralt),  New  fork  Uni varsity,  f-iaTeK 
IS,  lv':o. 

Product  i  v  i  ty  in  too  Federal  Government,  Staff  Study 
prepared  lor  the  use*  ol  the  Joint  t'conom i c  Committee, 
Congress  of  the  United  Stater;.  LGGPO,  Washington,  D.  C.  , 
197rJ. 

8.  Deoar trrent  of  Defence  Annual  Honor t,  FY  1979. 

9.  A  Prediction  of  Aviation  Logistics  Requirements,  (Draft) 
Navax  weapons  fclngir.c-er  ing  Support.  Activity,  Washington, 
D.r. ,  June  1978. 

10.  Cherny,  J.  L. ,  NPPS  Management  Peport,  delivered  at  the 
NAVSUP  Management  Information  Center,  4  December  1978. 

11.  An  Assessment  of  the  Influence  of  Emerging  Technologies 
and  Other  Factors  on  the  People  ana  Manaqrnnnt  ox  me 
roast  Guara  (Draft  Finn  1  Report)  ,  Forecasting 
International.  Ltd.,  September  ly79. 

12.  Based  on  figures  provided  by  U.  S.  Department  of  Commerce. 

13.  Nelson,  Gary  R.  ,  "New  Manpower  and  Logistics  Policy 
Directions",  Improved  Technical  Manuals  and  Their  Imr.ect 
on  Life  Cvcle  Costs,  Supplement,  Technical  Manual 
Sympos  i  u  ?.  Proceedings  ,  National  Security  Industrial 
Association,  November  1978. 

14.  Blinkin,  Martin,  and  Shirley  Bach,  Women  and  the  Miliary, 
Brookings  Institution,  1977. 

15.  Frazier,  Thomas  W. ,  et  al . ,  Implications  of  an  All-Digital 
Navy  Technical  Information  Presentation  System,  Final 
Report,  Contract  if  NUUU19-78-C-0175,  Behavior  Technology 
Consultants,  Inc.,  July  1979. 

16.  The  Costs  of  Defense  Manpower:  Issues  for  1978,  Budget 
Issue  Paper,  ("ongressional  Budget  Ofi ice, January  1977. 

17.  Hart,  Franklin  A.,  "Front-End  Analysis  and  the  Skill 
Performance  Aids  Program",  Improved  Technical  Manuals  and 
Their  Impact  on  Life  Cycle  Costs,  Supplement,  Technical 
Manual  Symposium  Proceedings,  National  Security  Industrial 
Association,  November  1978. 

18.  Jencks,  Christopher,  "What's  Behind  the  Drop  in  Test 
Scores",  Working  Papers,  July-August  1978. 

19.  Briefing  on  tTTIPS  (Navy  Technical  Information  Presentation 
System)  by  Sam  Rainey,  Program  Manager,  DTNSRDC,  to  James 
L.  Cherny,  Director,  NPPS,  May  3,  1979. 


3-34 


« 


I 


I 


I 


2U.  A  Field  Survey  of  Electronic  Maintenance  Technical  tat  a , 
Aerospace  Medical  "i.esearen  Laboratories,  AFHC,  Nove.r.L>o"r 
1967. 

21.  Private  communication  from  Mr.  James  Cherny,  Director, 
Navy  Publications  and  Printing  Service,  April  13,  1979. 

22.  Planned  equipment  Replacement  Program  for  Shipboard 
Printing  facilities,  NPiS  Management  Report,  Dratt,  August 

TsTyT 

23.  Sh inboard  Logistic  Data  C-mmunications  Study  for  SWAP  II 
Program,  Contract  ?  :dlijVuu-'t/o'-A-097  3,  final  Report,  SA1 
ComsysYom s  Corporation,  13  August  1978. 

24.  Alexander,  Clare,  Resolicitation;  ADS  Plan  Sizing  Data, 

June  1,  1979.  ~ 

23.  Turn,  Rein,  and  Willis  H.  Ware,  Privacy  and  Security 
Issues  in  Information  Systems,  ADA  0 3?cs9o,  July  197c. 

26.  Report  of  the  Committee  on  the  Preservation  and  Use  of 
Economic  Data  to  vr.e  Soc iai"  Science  t<nsearcn  CcunciT 
(Richard  Ruggles,  Chairman),  'Washington,  D.  C. ,  19oS. 

27.  Speci al  Tnouiry  on  Invasion  of  Privacy,  Hearings,  House 
Committee  on  Government  Operations,  Special  Subcommittee 
on  Invasions  of  Privacy,  u9th  Congress,  Parts  1  and  2, 
U.S.  Government  Printing  Office,  Washington,  D.  C. ,  1966. 

28.  Computer  Privacy,  Hearings,  Senate  Committee  on  the 
Judiciary,  Special  Subcommittee  on  Administrative  Practice 
and  Procedure,  U.S.  Government  Printing  Office,  Part  Is 
1967,  Part  II:  1968. 

29.  Privacy--The  Collection,  Use  and  Computer ization  of 
Personal  Data,  joint  Hearings,  Ad  Hoc  Subcommittee  on 
Pr ivacy  and  Information  Systems,  Senate  Committee  on 
Operations,  and  Subcommittee  on  Constitutional  Rights, 
Senate  Committee  on  the  Judiciary,  93rd  Congress,  2nd 
Session,  1974. 

30.  The  Renort  of  the  Privacy  Protection  Study  Commission 

U33R57  July  1977. -  - - 

31.  Guidelines  for  Automatic  Data  Processing;  Physical 
Secur  ItyY-r.a  Risk  Management,  '  API  P3  'publication  No.  31 , 
National  Bureau  of  Standards,  'Washington,  D.  C. ,  1974. 

32.  AFIPS  System  Review  Manual  on  Security,  AFIPS  Press, 
Montvale,  i«cw  Jersey,  1974. 

33.  "National  Bureau  of  Standards  Encryption  Algorithm," 
Federal  Register,  March  17,  ly^S. 


I 


i 


3-35 


34. 


Rivect,  Ronald  L.  ,  Adi  Shamir  and  Lon  A/ll  cm  an ,  On  Dicjv_al 
Signatures  and  Public-Key  Cryptosystems  (Technical  dc.no 
b2)  Massachusetts  institute  of  Technology,  April  lu-1?.  For 
a  review  of  progress  in  this  area,  see  for  example 
Heilman,  Martin  E.  ,  "The  Mathematics  of  Public-Key 
Cryptography",  Scientific  American  Vol.  241,  No.  2,  August 
1970. 

3r>.  Bell,  Daniel,  "Communications  Tbchnology  —  for  better  or 
for  v,-orse".  Harvard  Business  Review,  May-June  1979. 


3-36 


i 


I 


I 


I 


I 


I 


4.  SYNTHESIS  OF  FINDINGS 

4.1  Problems  to  be  Aggressed  by  NAPS 

Sections  1  ana  3  of  this  report  examined  some  of  the  proolems 
which  affect  the  publication  and  dissemination  of  Navy  information 
packages  today  and  are  likely  to  do  so  in  the  future,  ana  also 
reviewed  some  of  the  constraints  which  will  affect  any  proposed 
solution  to  these  problems.  For  example,  the  poor  quality  of  much  of 
this  printed  material  is  due,  in  part,  to  the  combined  effects  of  the 
requirement  for  commercial  procurement  and  tne  selection  of  the 
lowest  qualified  bidder.  The  study  team  has  no  desire  -  nor  charter  - 
to  propose  that  either  of  these  policies  be  abanaoned.  However,  it  is 
possible  to  change  their  effects  upon  the  Navy's  printing  and 
publishing  system,  by  changing  the  nature  and  structure  of  that 
system. 

From  the  extensive  literature  review,  and  the  interviews  with 
personnel  from  both  industry  and  the  Navy,  which  were  conducted  as  a 
part  of  this  study,  a  large  list  of  such  problems  was  identifiea 
which  bear  directly  or  indirectly  on  the  NAPS  concept.  Some  of  these 
have  been  discussed  in  detail  in  this  text,  others  have  been 
mentioned  only  briefly.  They  do  not  constitute  a  consistent  set, 
being  collected  from  such  a  wide  spectrum  of  sources.  Possibly  it  is 
not  a  complete  set,  either,  although  it  is  unlikely  that  major 
p'oblem  areas  have  been  overlooked.  Apart  from  eliminating  outright 
duplicates,  and  compressing  original  problem  statements,  the  study 
team  has  made  no  significant  changes  in  summarizing  these  identified 
problems  in  the  following  categories: 

Quality: 

Poor  quality  of  printing  procured  commercially. 

Poor  formatting. 

Delays  in  updating  cycle  for  technical  information. 

Quantity: 

Increased  production  of  print-on-paper. 

Paper  wastage  due  to  poor  formatting. 

Paper  wastage  due  to  discarding  poor  copies. 
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Paper  wastage  due  to  unnecessary  replication  of 
forms,  documents,  etc. 

Paper  wastage  cue  to  discarding  obsolescent 
material. 

Increased  production  requirements  of  the  Cox.?. anas* 
especially  C,.LT. 

Growth  in  te-cnnicril  information  par  system. 

Heavy  use  of  Navy  copiers. 


Ti.no  Delay: 

Lctj  time  between  delivery  of  hardware  and  delivery 
of  technical  information. 

Turnaround  time  in  felling  requests  for  printing. 

Conven ienco/Lf  f  ic  iency : 

Lack  of  interface  with  v.oro  processors  at  which 
material  is  originated. 

Cost : 

information  generation  is  eudget-constrained. 

Increasing  labor  costs. 

Increasing  eguipnent  costs. 

Increasing  paper  costs. 

Increasing  site  support  costs. 

Increased  costs  of  information  resource 
management. 

Increased  per- item  costs  of  publication. 

Regulation: 

JCP  regulations  on  commercial  procurements. 

Wartime  contingency  capability  must  be 
maintained. 

Classified  printing  and  publication  must  be  done 
in-house. 

Paperwork  burden  imposed  by  government  regulations 
in  general  and  the  "Freedom  of  Information  Act" 
in  particular. 

Interface  with  areas  of  responsibility  oriented 
towards  "Automated  Data  Processing". 


Management: 

Increased  diversity  of  media. 

Increased  diversity  of  forms,  documents,  etc. 

Control  of  information  is  more  difficult  as 
paper  production  increases. 

Retrieval  of  information  is  more  difficult  as 
paper  production  increases. 

Lack  of  skilled  personnel  to  implement  new 
technologies. 

Budgetary  limitations  impeding  improvement  of 
in-house  publication  capabilities. 

Necessity  for  shore  rotation  of  military 
lithographers. 

Productivity  is  poor  in  office  tasks. 


Productivity  is  poor  in  the  Federal  printing 
and  publishing  sector. 

Quantitative  publication  workload  data  are 
inadequate/unavailable. 

Other : 

Depletion  of  paper  as  a  natural  resource. 

Security  considerations. 

Pr ivacy/conf ident ial ity  considerations . 

The  categorization  of  these  problems  in  many  instances  was 
highly  arbitrary.  In  some  cases,  also,  an  entry  is  a  consequence  of 
one  or  more  of  the  other  problems  listed.  Issues  which  were 
specifically  addressed  in  Section  3  but  not  included  here  since  their 
primary  implications  for  NAPq  in  tne  concomitant  increased  burden 
on  publication  services,  concern  increased  sophistication  of  weapons 
systems  and  ancillary  equipment,  and  problems  associated  with  armed 
forces  recruitment  and  training. 

In  Exhibit  4.1,  the  problems  here  identified  are  associated 
with  suggested  mechanisms  for  their  potential  solution.  For  example, 
under  the  category  of  "Time  Delay",  entry  13  relates  to  the  long 
turnaround  time  in  filling  requests  to  NPPS  for  printing  services. 
While  automation  is  certainly  indicated  as  a  means  of  reducing  this 
delay,  the  study  team  believes  that  this  approach  will  be  effective 
only  if  it  is  accompanied  by  the  imposition  of  appropriate  media  and 
format  standards,  an  integrated  management  structure,  and  essential 
training/education  programs.  It  may  also  be  desirable  to  review  and 
conceivably  modify  JCP  regulations  regarding  commercial  procurement 
(in  wording  only,  not  in  intent)  ,  to  avoid  breaking  the  electronic 
chain  which  maximizes  preparation  and  production  efficiency. 

In  the  following  subsection,  we  review  briefly  the  current 
status  and  anticipated  developments  in  the  printing  and  publishing 
industry.  Subsequently,  we  examine  supplemental  technological 
opportunities  for  addressing  the  problems  identified  here,  based  upon 
an  extensive  evaluation  of  the  state-of-the-art,  and  forecasts,  the 
details  of  which  will  be  found  in  Appendix  B. 

4.2  Printing  and  Publishing 
4.2.1  Introduction 

It  is  difficult  to  prepore  either  a  state-of-the-art  analysis 
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Increased  production  requirements  It  Is  anticipated  that  per  copy  costs 

of  OJET  6  other  Commands  x  x  will  go  down  with  the  implementation 

of  NAPS,  and  certainly  production 
capabilities  will  increase. 
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II 


Unnecessary  duplication  of  facilities  at 
different  sites  will  be  reduced,  while  - 
distributed  processing  concept  will 
maintain  or  increase  capabilities. 
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or  a  forecast  of  capabilities  in  the  printing  and  publishing 
industry,  in  part  because  of  the  difficulties  discussed  in  Section  1 
concerning  changing  aefinitions  ana  terminology,  ana  in  part  Decause 
of  the  lack  of  meaningful  quantitative  indicators.  A  variety  of 
substantive  analyses  have  been  oreparea,  however,  in  the  course  of 
recent  studies  (see  for  example  references  1  through  o  in  subsection 

,  4.4).  The  reader  is  referred  to  these  sources,  wnose  content  will  not 

be  Duplicated  here.  Consequently,  this  discussion  will  not  attempt  to 
be  exhaustive,  but  rather  will  address  a  few  significant  features  and 
recent  developments  regarding  this  broad  subject. 

Navy  publisning  generally  entails  the  mass  production  of 
documents  such  as  instructions,  standards,  forms,  manuals,  catalogs, 
directories  and  reports.  At  present,  most  of  this  employs  paper  as  a 
medium,  although  large-scale  conversions  to  microfilm  are  in 
process.?  Two  systems  currently  operated  by  the  Navy  are  of 
particular  interest  in  this  context,  since  they  differ  markedly  from 
the  conventional  process  to  be  described  in  the  following  subsection. 
The  first  of  these,  TRUMP  (Technical  Review  and  Update  of  Manuals  ana 

I  Publications)8  is  used  by  NAVAIR  to  convert  existing  technical 

manuals  to  microfilm,  and  subsequently  proviae  automated  updating  of 
the  microfilm  copies.  System  input  for  text  is  by  35  mm  microfilm, 
which  is  scanned  by  an  image  processor  and  subsequently  stored  in 

I  magnetic  core  memory.  Graphics  are  merged  later  from  105  mm  film.  The 

output  film  is  processed  and  duplicated,  or  used  to  make  printing 
plates.  A  NAVSEA  system,  ADPREPS  (Automated  Document  Preparation 
System) 9  is  used  to  prepare  new  technical  documents.  High  speed 

•  photocomposition  is  employed,  to  prepare  camera  ready  copy  from 
cassette  tapes  produced  at  video  display  terminals.  Graphics  are 
added  manually.  The  final  document  is  published  by  the  NPP30  in  paper 
or  micrographic  form. 

•  In  the  following  paragraphs,  we  review  briefly  current 
practice  and  anticipated  developments  in  publishing.  For  the  long 
term,  however,  as  implied  throughout  this  report,  we  sae  the  primary 
focus  shifting  to  electronic  distribution  in  the  context  of  Navy 

•  non-tactical  information.  The  technologies  pertinent  to  this  concept 
are  discussed  below,  in  section  4.3.  Consequentl y ,  in  section  4.2.3, 

I 
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the  discussion  of  anticipated  develop.:*-. nts  is  directed  toward  an 
overview  of  publishing  practices  rather  than  tow-arcs  the  techno]  o  \  ies 
the,  it  solves. 
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but  prints  cards  electronically  "on  dedans"  for  a  specific  user, 
using  a  laser  xerographic  printer  and  a  magnetically  stored  data 
base. 

A  publishing  system  includes  in  general  the  following  broaa 
functions: 

o  text  input/edit 
o  graphic  input/edit 
o  composition/typesetting 
o  replication 

Those  are  examined  individually  in  the  following  subsections. 

4. 2. 2.1  Text  Input/Edit 

This  may  be  accomplished  in  either  interactive  or  batch  mode, 
the  former  process  utilizing  simple  keyboards  or  video  display 
terminals  (VDT)  ,  while  batch  mode  involves  OCR  reading  of  previously 
typed  materials,  magnetic  input,  or  microfilm.  The  output  of  the 
keyboard  or  VuT  may  be  routed  on-line  to  other  equipment  for 
composition,  etc.,  or  it  may  be  stored  (on  tape  or  disk)  for  later 
batch  input. 

Optical  character  recognition  of  handwritten  text,  or  voice 
input,  are  not  employed  in  production  runs  at  this  time,  except  for 
experimental  purposes.  Available  OCR  devices  generally  impose  strict 
limitations  regarding  the  format  and  the  kinds  of  acceptable 
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handwriting;  equipment  purporting  to  bo  free  ol  such  constraints  ;cs 
thus  far  proved  unreliable,  and  very  slow  because  of  the  frequent 
need  for  operator  intervention.  hie  present  use  of  voice  recognition 
is  limited  by  small  vocabularies,  simple  syntax  and/or  restricted 
population  of  speakers.  It  is  more  applicable  at  this  time  to 
applications  such  as  process  control  rather  than  to  the  field  of 
publication. 

However ,  as  stated  previously,  both  of  these  techniques  arc 
being  investigated,  and  it  is  anticipated  that  voice  input  at  least 
will  be  incorporated  in  NAPS-20U0. 

Most  commonly ,  the  greatest  benefits  can  be  derived  from  new 
technology  if  the  data  can  be  "captured"  as  early  in  the 
editor ial/'production  process  as  possible,  and  advantage  taken  of 
electronic  tools  from  that  point  forward.  These  tools  include  the 
capability  of  on-line  editing,  revision  of  previously  input  material, 
multiple  use  of  previously  input  material,  text  analysis,  and  very 
powerful  formatting  and  output  controls.  This  formatting  function  can 
frequently  be  accomplished  without  requiring  that  the  user  imbed 
esoteric  commands  in  the  text  file. 

4. 2. 2. 2  Graphic  Input/Edit 

At  present,  some  forms  of  graphics  (e.g.  photographs  and  line 
graphs)  can  be  processed  electronically ,  but  only  at  considerable 
cost,lU  and  by  the  use  of  extensive  storage.  One  continuous  tone 
drawing  of  television  quality,  for  example,  requires  about  lu“>  bits."? 
Most  graphics  are  handled  separately  from  text  in  the  form  of 
micrographics,  as  in  TOUMP  and  ADPREPS  previously  mentioned,  or  by 
using  data  compression  or  reduction  techniques. 

The  NTIPP  study,  previously  cited,  estimated  that  30  to  40%  of 
the  pages  in  technical  manuals  contain  some  form  of  graphic. 
Origination  and  updating  are  therefore  highly  labor  intensive  where 
separate  handling  is  required,  and  this  limits  the  improvement  in 
total  production  time  which  can  be  achieved  through  further 
automation  of  text  nandling  procedures. 

There  are  thus  major  advantages  to  be  gained  by  data 
compression/reduction  through  digitization,  but  progress  in  these 
areas  is  slow.  Video  disk  and  other  mass  storage  technologies  will  be 


beneficial  in  allowing  the  merging  of  text  and  graphic:;  in  digital 
form,  with  consequent  reduction  in  storage  requirements,  but  trie 
problems  of  drafting  and  editing  graphics  remain.  Improvements  here 
will  come  first  through  graphic  software  research  and  better  use  of 
dual  media,  for  example  a  plasma  display  which  can  combine  a 
projected  image  with  a  digitally  generated  display.? 

The  combination  of  digitized  graphics  and  interactive  disc] ays 
provides  a  powerful  tool  for  page  makeup.  U.S.  hews  and  y.orlc  Report 
lias  been  producing  all  editorial  pages  in  this  fasnion  since 
mid-19??.  All  line-art,  half-tones  and  screen  tint  backgrounds, 
including  cohered  screens  and  spot  color,  are  digitized  and  stored  in 
an  (Atex)  text  processing  computer.  Pages  are  set  on  a  CRT  typesetter 
at  the  central  office  for  proof  purposes,  anci  transmitted 
electronically  to  remote  printing  plants,  where  they  are  "typeset"  on 
film  which  is  used  to  make  printing  plates.  By  the  end  of  ]yt>0  tnoy 
are  expecting  to  use  interactive  graphic  display  tubes  to  speed  the 
process  of  assembling  page  elements,  and  will  also  digitize  and 
transmit  color  separation.  Ultimately  an  increasing  number  of  firms 
will  adopt  this  approach,  especially  where  complete  pages  are  to  be 
output  to  an  electronic  printer  or  laser  plate— maker . b 
4.2.2.  3  Composition  and  Typesetting 

Because  composition  involves  a  large  number  of  judgmental 
decisions  concerning  the  best  use  of  space,  necessary  relationships 
between  text  and  graphics,  as  well  as  aesthetic  appearance,  it  is 
highly  labor-intensive.  Recent  efforts  have  focused  on 
photocompos  i  t  ion  or  electronic  composition  as  a  substi  tute  for 
linotype  and  monotype  processes.  Ulectronic  composition  has  advanced 
to  trio  stage  where  there  now  exist:ll 

o  Systems  employing  cathode  ray  tubes  to  place  images  on 
film,  pnotographic  paper  or  plate  material; 

o  Systems  employing  either  off-line  digital  computers  or 
internal  logic  to  perform  the  functions  of  hyphenation, 
line  justification  and  page  makeup; 

o  Systems  producing  multiple  fonts  of  proportionally  spaced 
characters;  and 

o  Systems  producing  final  output  with  a  lino  resolution  of 
not.  less  than  oUU  lines  per  inch. 
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Coupled  with  these  developments  is  the  emerging  role  of 
photocomposition  in  the  typesetting  industry.  The  advantages  offered 
by  these  techniques  difler  according  to  the  application,  however. 
One-time  works  are  not  necessarily  produced  most  economically  by  a 
computer,  except  where  page  makeup  of  some  complexity  is  involved. 

A  typical  example  of  the  state-of-the-art  in  photocomposition 
devices  is  the  Information  International  high  performance  COM  unit, 
with  composition  and  typesetting,  used  in  TRUMP.  It  is  expensive  ana 
relatively  slow  for  its  price  range,  but  unique  in  its  ability  to 
merge  text  and  graphics."? 

Composition  systems  for  formatting,  page  makeup,  and  tne 
inclusion  of  digitized  graphics  will  see  great  advances  in  technology 
ana  functional  richness  in  the  next  several  years.  Systems  capable  of 
performing  each  of  the  necessary  functions  have  already  been 
demonstrated,  but  integrated  systems  remain  deep  in  the  research 
laboratories,  as  yet. 

Improvements  to  come  include  systems  which  are  capable  of 
dealing  with  form  and  content  simultaneously,  systems  with  (perhaps 
interactive)  hyphenation  and  justification  routines  which  are 
adaptive  as  the  page  layout  changes,  and  display  the  results 
immediately  to  the  user,  systems  capable  of  the  interactive  creation 
and  scaling  of  synthetic  line  art,  and  systems  capable  of  the 
inclusion  of  all  of  these,  together  with  scanned- in  art  and  pictures, 
in  interactive  page  makeup.  Increasingly,  such  systems  will  also 
possess  the  capability  to  deal  with  color  specif ications  for  text  and 
synthetic  graphics  and  with  digital  color  separations  for  scanned-in 
graphics  and  pictures. 6 
4.2. 2.4  Replication 

Under  this  heading  are  included  paper  printing,  reprographic 
copying  and  film  copying.  The  first  of  these  is  a  well-established 
technology.  'Jhe  machinery  for  high  production  levels  is  sophisticated 
and  expensive,  so  that  new  developments  are  introduced  infrequently. 
Plate  making  and  binding  constitute  the  major  bottlenecks  in  what  is, 
overall,  a  high  speed  operation. 

The  reprographics  area  has  benefited  from  recent  technological 
advances,  supported  by  automated  document  feed,  and  output  collating 
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ana  binding.  However,  the  cost  per  copy  remains  high  compared  to 
eer.ung,  ana  its  use  sliould  therefore  be  restricted  to  low  quantity 
.'•'ol  i  cat  ions. 

Demand  printing  is  a  concept  which  originated  in  tne  microfilm 
market,  where  a  "master"  stored  on  magnetic  tape  in  a  central, 
location  (or  at  many  distributed  locations)  is  used  to  produce  a 
microfilm  and  subsequently  a  limited  number  of  printed  copies  only  in 
the  number  needed.  The  process  is  fast  and  economical,  and 
publications  support  can  be  local,  thereby  avoiding  long  publications 
turnaround  time,  reducing  packaging  and  transportation  costs,  and 
eliminating  or  reducing  the  need  for  large  central  document 
repositories.  The  term  is  now  applied  also  to  the  proauction  on 
demand  of  single  paper  copies  of  electronically  storea  information 
from  on-line  data  bases. 

One  of  the  more  recent  developments  in  electronic  publishing 
has  been  the  introduction  of  laser  xerographic  output  printers 
capable  of  producing  reasonable  facsimiles  of  graphic  arts  quality 
typefaces,  and  of  including  these  along  with  line  graphics  and 
perhaps  halftones  on  fully  made-up  pages.  'Ihese  devices  are  capable 
of  producing  the  entire  press  run  of  limited-distribution 
publications  directly  from  the  electronic  memory  to  the  final  printed 
page.  It  is  one  of  these  devices — a  modified  version  of  the  Xerox 
y?uO--which  forms  the  basis  for  the  Library  of  Congress'  card 
printing  system  mentioned  earlier. 

Electronic  printing  using  laser  xerography  has  also  been 
applied  to  the  color  xerographic  marking  engine.  This  type  of 
electronic  publishing  output  has  applications  even  at  the 
high-quality  end  of  the  spectrum  for  publications  in  which  the  final 
product  is  to  bo  typeset  and  printed  on  gravure  or  offset  color 
presses.  The  electronic  color  printer  allows  pre-press  proofing  of 
color  masters  without  extensive  (and  messy)  photographic  techniques, 
which  produce  colors  that  are  at  best  approximations  to  those  which 
are  obtained  from  a  printing  press,  since  they  (unlike  the 
xerographic  ones)  are  formed  in  a  different  way. 6 
4.2.3  Anticipated  Dcvelopncnts 

A  major  concern  is  the  increasing  volume  of  material 
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published,  a  topic  touched  upon  earlier,  in  Section  i;  publications 
have  been  increasing  almost  exponentially  throughout  this  century, 
the  precise  rate  of  growth  depending  on  the  subject  area.  Ibis  point 
is  further  demonstrated  in  Exhibit  4.2,  which  shows  the  total  sales 
of  U.S.  printing,  publishing  and  allied  industries  since  19S0, 
projected  to  1990.12  The  micropublishing  area  is  growing  at  an  even 
faster  rate.  The  dollar  value  of  micrographic  equipment  sales  and 
rentals  for  micropublishingl 3  is  shown  in  Exhibit  4.3  (note  change  of 
scale  compared  to  Exhibit  4.2).  In  1970  microfilm  represented  .2St  of 
the  total  printing  paper  market;  by  196S  it  is  projected  to  have 
reached  1%  of  the  total. 13  Total  revenue  of  the  micropublishing 
industry  was  $S7  million  in  1972,  and  is  anticipated  to  reach  ^4U0 
million  by  I9b0.14 

The  techniques  employed  within  the  industry  are  also  changing 
rapidly.  Within  the  realm  of  “traditional"  typecasting,  the  time 
interval  between  the  introduction  of  new  techniques  (Exhibit  4.4)  has 
decreased  to  the  point  where  changes  are  continually  occurring  in 
some  portion  of  the  industry, I'’  and  the  whole  concept  of  typecasting 
is  rapidly  becoming  obsolete.  New  printing  equipment  has  abolishha 
the  use  of  molten  lead;  the  stereotype  plate,  a  piece  of  metal  upon 
which  a  raised  impression  of  the  type  has  been  implanted  for 
letterpress  printing,  is  now  frequently  a  flat  photographic 
impression  for  offset  printing.  16  The  plate  itself  can  be  abolisned, 
and  printing  can  be  accomplished  directly  from  the  original  without 
the  use  of  an  intermediate  plate  or  master.  17  a  computer  can  print 
directly  onto  paper  the  materia)  required,  or  send  it  on  a  telephone 
wire  to  a  home  printer,  or  through  the  air  to  a  television  receiver. 
Although  to  date  computerization  has  concentrated  primarily  on 
processes  (e.g.  electronic  composition)  clearly  within  the  bounds  of 
traditional  printing,  the  introduction  of  non-impact  page  printers 
(e.g.  I3M-3EOO)  and  computer  output  microfilm  have  transcended  those 
bounds.  More  recently.  Xerox  has  introduced  its  9700  Electronic 
Printing  System  which  operates  at  the  speed  of  2  copies  per  second 
and  provides  multi-font  composition  capabilities.  This  cannot  be 
considered  a  substitute  for  line  printers,  but  is  more  properly  a 
combination  of  photocomposition  and  electrostatic  duplicating 
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TOTAL  SALES  OF  U.S.  PRINTING,  PUBLISHING  6.  ALLIED  INDUSTRIES 
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Millions  of  Current  Dollars 


ELAPSED  YEARS 


equipment.  With  a  monthly  production  capability  in  excess  of  one 
million  copies,  the  present  cost  of  the  Xerox  97U0  constitutes  the 
(  only  factor  prohibiting  mass  installations. 17 

These  technological  advances  are  having  a  marked  effect  on  the 
industry.  An  estimate  by  Dataquest,  Inc.  of  the  volume  of  hard-copy 
Dusiness  document  generation  throughout  the  United  States  in  lv7o 
j  indicated  that  2d.  8%,  or  220  billion  copies,  were  generated  on 

compute r-dr iven  printers,  and  82.3%  (411  billion)  on  copiers  or  on 
xerographic  and/or  conventional  dual icators. ln  3y  l9oi,  electronic 
printers  are  anticipated  to  satisfy  40%  of  this  (business)  market, 
and  81%  py  1998.18  This  growth  will  be  stimulated  by  many  factors, 
including:  faster  and  lower-cost  communications  (both  local  and 
cross-country);  increasing  costs  and  decreasing  availability  of 
clerical  employees;  larger  and  cheaper  data  banks,  plus  automated 
document  storage  and  retrieval;  improved  per for.mance ,  features, 
reliability  and  costs  of  electronic  printers;  the  availability  of 
high  quality  graphics  and  multi-color  capability;  and  higher  paper 
costs  and  paper  shortages. 

f  This  change  will  occur  not  only  in  business  communications. 

Lancaster  predicts,  on  the  basis  of  a  Delphi  survey,  that  by  19bo  28% 
of  all  newly  published  technical  reports  will  be  published  only  in 
electronic  form,  and  by  the  year  2000  this  figure  will  rise  to  90%. 

I  Of  even  more  significance  is  his  estimate  that  tnis  percentage  (90%) 

of  electronic  publication  for  such  reports  could  be  tecnnoloqically 
feasible  by  19bl,  and  economically  feasible  by  1992. 

The  anticipated  percentages  of  copy  volume  produced  using  the 
I  four  primary  imaging  technologies  are  shown  in  Exhibit  4.  8.  la  Other 

contributing  technologies  are:  fiber  optic  xerography  (3%  in  19b3, 
10%  by  1998);  electrostatic  styli  (3%  decreasing  to  2%);  and  thermal 
matrix  (steady  at  2%).  The  dominant  technologies  for  various  time 
k  frames,  in  terms  of  output  copy  volume,  are  listed  in  Exhibit  4.8. Id 

Note  that  laser  xerography  is  expected  to  be  both  the  fastest 
growing  technology,  and  the  dominant  technology  for  high  speed 
(greater  than  40  copies  per  minute)  production  of  hard  copy, 
*  throughout  the  rest  of  the  century.  This  is  the  technique  used  by 

both  the  Xerox  9700  and  the  IBM  bb^U. 

t 
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Percentage  of  Total  Copies  Produced 


EXHIBIT  4.5 


PERCENTAGE  OF  ELECTRONIC  PRINTER  COPY  VOLUME  PRODUCED  BY  VARIOUS  TECHNOLOGIES 
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EXHIBIT  4.6 

DOMINANT  TECHNOLOGY  BY  COPY  VOLUME  AND  TIME  FRAME 


I 


Copy  Volume  1983 

0-20  copies/min.  1 

21-40  1 

41-75  3 

76  -  100  3 

Over  100  3 


Year 

1988 

1 

2 

3 

3 

3 


1998 

4 

4 

3 

3 

3 


Key: 


1. 

Impact  - 

fully  formed  characters. 

2. 

Impact  - 

matrix  printer. 

3. 

Laser  xerography. 

4. 

Ink  jet. 

I 


I 
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In  summary ,  the  major  trend  in  recent  years  ana  for  t  he 
forr;r>.-oable  future  is  for  an  increas  i  ng  application  of  electronic 
techniques  in  all  arn-'ct.:;  of  pubi  i  sning .  ‘..hi  le  computer  -ha  sed  text 
processing  and  typesetting  cystous  have  bom  available  for  almost  2u 
years,  tho  commercial  use  of  video  terminals  for  text  editing  lias 
spurred  a  major  resolution.  The  first  electronic  newsroom  system  was 
installed  at  the  Detroit  :>ws  in  lv?2.  Since  virtually  every 

sizeable  U.S.  newspaper  has  installed  or  plans  to  install  such  a 
system .  Some  are  already  on  a  second  generation  system,  ana  these  are 
now  invading  magazines,  government  agencies  ana  "in-plant" 
documentation  centers. 

In  the  long  run,  however,  electronic  publishing  systems  will 
do  more  than  provide  a  better  means  of  producing  "traditional" 
published  materials.  They  also  provide  a  bridge  into  a  world  in  which 
information  is  stored  and  transported  in  digital  form  rather  than  as 
images  on  paper.  With  the  increased  integration  of  electronic 
processes  into  the  publishing  industry,  it  becomes  less  efficient 
arbitrarily  to  break  the  electronic  chain  of  information  delivery 
from  generator  to  user.  Digitally  stored  information  may  be 
transferred  to  paper  when,  where,  ana  as  needed.  It  may  never  be 
transferred  to  paper  at  ail.  The  "publisher  of  the  future"  may  think 
of  himself  as  being  in  the  information  business  rather  than  the 
document  publishing  business. 

4. 3  Technological  Opportunities 

4.3.1  Introduction 

A  spectrum  of  technologies  potentially  applicable  to  tna  NAPS 
concept  was  examined  in  terms  of  the  current  state-of-the-art, 
together  with  quantitative  or  qualitative  forecasts  for  the  time 
period  of  concern.  The  major  hardware  categories,  from  the  point  of 
view  of  hAP.3,  may  be  identified  as  follows: 
o  Central  processing 
o  Main  memory 

o  Mass  storage 

o  Input 
o  Output 

o  Communications  channels. 
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In  the  following  subsections,  each  of  these  technology  cress  is 
reviewed  briefly,  in  terms  of  those  characteristics  of  value  in  this 
application,  and  their  anticipated  trend  over  the  evolutionary 
development  periods  of  MAPS,  i.e.  the  present  status,  arri  projections 
for  1985,  lv9i>  and  1995.  This  information  is  presented  in  sum.  ary 
form  in  Exhibit  4."’.  The  Section  concludes  with  an  outline  of  two 
special  applications  of  particular  concern  to  NAPS. 

4.3.2  Central  Processing 

The  architecture  of  the  information  handing  system  has  been 
based  until  recently  upon  the  central  processor  as  hub,  with  main 
memory,  mass  storage  and  communications  interfaces,  structu  d  as  in 
Exhibit  4.6  Two  developments  have  been  occurring  in  parallel  which 
affect  the  central  processor  concept:  the  evolution  and  subsequent  of 
blurring  of  the  distinction  between  mainframes,  mini-computers  ar.  i 
micro-computers  (based  originally  on  size  and  price);  and  distributed 
processing,  wherein  the  processing  is  shared  between  multiple  units 
(mainframes,  minis,  etc.)  working  in  synchronous  or,  more  commonly, 
asynchronous  fashion. 

Key  characteristics  for  the  central  processor,  in  whatever 
manifestation,  are  measures  of  performance  and  of  cost.  Performance 
can  be  evaluated  in  terms  of  speed  (e.g.  average  operations  per 
second),  or  as  a  conposite  in  terms  of  operations  per  dollar  (or  the 
inverse,  cost  per  operation) ,  For  all  three  processor  categories, 
cost  is  decreasing  and  performance  is  increasing  almost 
exponentially,  and  these  trends  are  anticipated  to  continue  through 
the  renainder  of  the  century.  In  the  smaller  units,  however  (micros 
and  small  minis) ,  the  cost  decrease  may  not  be  as  apparent,  since 
greatly  enhanced  capabilities  are  being  offered  to  users 
commercially,  with  little  or  no  decrease  in  price,  as  opposed  to 
drastically  reduced  prices  for  equivalent  capabilities. 

A  more  qualitative  criterion  for  evaluating  processors  is  the 
ability  to  perform  complex  operations.  This  capability  is  also 
increasing,  particularly  with  the  smaller  units. 

Reliability  is  also  increasing  at  a  dramatic  rate,  to  the 
extent  where  it  is  no  longer  a  key  factor  in  the  decision  to 
purchase.  Environmental  constraints  have  also  disappeared  to  a  large 
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Estimated  for  performance 
level  indicated  ir.  1.3.1, 


extent  with  the  latent,  generation  of  equipr.-  nts. 

4.  i.  3  "am  Honor  its 

In  the  hierarchy  of  storage  levels,  the  term  "main  memory"  in 
applied  to  tl.ono  storage  locations  containing  the  software  and  data 
pertaininj  to  a  particular  current  apnl  i  •  ation.  This  definition 
excludes  doth  the  high-speed  registers  useci  for  vory-shor  t-tcr.n 
operations  involving  single- j  u-m  oat  a  transfer  or  .r.an  i  pulct  ion;  a  re; , 
at  the  other  end  of  the  spectrum,  the  mass  storage,  either  sequential 
or  ransom-access,  which  is  used  for  ir. f r oc;u ; n 1 1 y-.accc c x-:i  or  archival 
materiel.  Main  memories  are  universally  of  tV*  rar.don  access  variety; 
that  is ,  access  to  a  particular  item  of  information  is  obtained 
directly  once  its  location  is  known.  Sequential  searching  is  not 
required . 

'  Since  the  introduction  of  integrated  circuits  in  the  earl” 
lv7(Js,  the  use  of  semiconductors  has  increased  to  the  point  where  70s 
of  ail  main  memories  are  now  of  this  type.  Host  of  the  remaining  3 Oi 
utilize  ferrite  cores,  while  this  proportion  has  changed  drastically 
during  recent  years,  the  cost  per  bit  of  main  memory  has  dec  roast'd 
steadily  at  approximately  4U'«  per  year  regardless  of  the  component 
type  employed. 

Char acter  ist ics  of  main  memories  wnich  are  of  particular 
interest  are  the  cycle  time  (which  controls  the  time  of  access  to  a 
particular  unit  of  information);  the  cost,  and  the  capacity.  In 
current  systems,  these  last  two  factors  are  usually  related.  In 
general,  a  processor  is  purchased  with  a  basic  memory  package,  which 
can  th'->r’  as  Increased  incrementally,  at  additional  cost,  up  to  a 
certain  maximun  size. 

The  speed  (inverse  of  cycle  time)  of  main  memories  has  been 
increasing  at  approx Lmately  30i  per  year  over  the  past  thirty  years, 
while  the  capacity  has  increased  at  about  22*  per  year  over  the  same 
period. 

4.3.4  Mass  Storage 

Originally,  mass  storage  units  for  information  handling 
systems  were  sequential  in  nature;  that  is,  item  number  136,  for 
example,  would  take  longer  to  retrieve  than  items  nunbercu  1  through 
13  6,  since  these  would  have  to  be  traversed  before  item  13t>  was 
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reached.  The  medium  of  storage  was  usually  a  drum  or  taco, 
althougn  subsequent  improvements  (such  as  head  per  track)  reduced  the 
access  tine  (for  example,  the  search  for  item  number  136  could  start 
at  item  100  rather  than  at  item  1),  the  sequential  nature  was 
retained. 

More  recently,  randan  access  was  achieved  at  this  level  of  the 
storage  hierarchy  through  the  utilization  of  magnetic  disks,  whose 
development  continues  at  a  rapid  rate.  For  both  disks  and  tape  (the 
use  of  magnetic  arums  is  now  very  rare),  the  cost  per  bit  has 
decreased  by  roughly  two  orders  of  magnitude  over  the  past  twenty 
years,  and  continues  to  decline  at  a  lesser  rate. 

Access  time  has  declined  somewhat  more  slowly,  particularly 
for  tapes,  but  disk  capacity  has  increased  sharply,  and  will  continue 
to  do  so  ove*"  the  next  few  years. 

Throughout  the  remainder  of  the  century,  the  major  changes 
anticipated  in  the  area  of  mass  storage  are  the  entry  of  video  disk 
systems  into  the  general  marketplace;  the  use  of  microfilm  or 
microfiche  for  input  to  the  computer  system;  and  the  development  of 
sophisticated  text  entry  systems  which  will  allow  the  input  of 
printed  information,  previously  generated  and  stored,  without  human 
intervention  other  tnan  the  physical  handling  of  the  medium. 

4.3.S  Input 

The  early  computers  offered  a  clear  distinction  between  input 
and  output  operations.  The  former  was  achieved  usually  direct  fra-n  a 
keyboard,  or  indirectly  through  (previously  keyboarded)  paper  tape  or 
punched  cards.  Output  was  usually  via  a  printer,  physically  separated 
from  the  input  devices.  More  recently,  input  and  output  functions  are 
co-located  in  a  terminal  unit,  which  may  or  may  not  reside  at  the 
processing  site. 

The  major  types  of  input  applicable  to  tne  .NAPS  concept,  are 
keyboards,  optical  character  readers  and  direct  voice  input.  The  cost 
of  a  simple  keyboard  (a  "dumb"  terminal)  is  decreasing,  but  this 
trend  is  less  significant  than  the  increased  utilization  of  terminals 
with  a  varying  degree  of  processing  capability  and  built-in  storage 
("smart"  or  "intelligent"  terminals). 

Optical  character  readers  have  the  advantage,  as  mention-ad  in 
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tiK-  f  rev  sub- sect ion,  that  p'tenlia  1  ly  they  can  be  employ- .-a  to 
input  ,ii  a  tor  1  a  L  s  not  .specif  ically  prepare!  for  this  application. 
Ji  gni  f  icant  i  r.  prove  uents  arc  occurring  in  tnis  area,  in  oci-uitio.n  to 
an  overall  increase  in  speed  ana  decrease  in  cost.  These-  concern  t.no 
n  ■  1 r,  b  '■ r  of  font  j  t  n  t  can  be  rot  d  ,  and  the  ab i 1 1 ty  co  r ci 
h.anu-r-1  mtc-j  cnvuCterr..  Afro  the  reliability  of  such  equipment:;  in 
i  nc  r  > '  a  s  i  r  g  r;t  e  1 1  y . 

Voice  input  ir  little  u-:*.a  at  present.,  •••rvj  suffers  fro.r.  severe- 
1  i. :  i  tat  ion:,  as  to  the  number  of  different  speakers,  and  the  size  of 
the  vocabui  .ry.  ik-.-.over ,  rapid  progress  in  these  areas  is  anticipated 
ir.  tre  ti. mo- frame  of  interest. 

4.3.0  Output 

For  an  automated  publishing  system,  such  as  NAPS,  the  types  of 
output  which  are  of  interest  include  primarily  printers,  visual 
displays,  ana  audio  response.  (Computer  output  microfilm  is  of 
concern  only  as  an  intermediate  storage  mechanism.)  The  early 
printers  used  in  suen  applications  were  of  the  impact  type,  and  thus 
severely  limited  in  speed.  Recent,  developments  have  tended  towards 
the  introduction  of  non- impact  printers,  which  currently  ran  k  in 
speed  from  10  characters  per  second  (comparable  to  the  impact  type) 
to  as  high  as  lO,UUu  lines  per  minute  for  electrostatic,  xerographic 
or  ink  jet  printers.  Page  printers  are  also  now  available  which  can 
provide,  usually  at  additional  cost,  output  on  both  sides  of  the 
paper,  colored  graphics,  the  mixing  of  tveo  fonts/sizes  on  the  same 
sheet,  and  selective  editing.  It  is  also  possible  to  generate  forms 
and  insert  variable  data  in  a  single  operation,  avoiding 
pre-pr in ting. 

Visual  displays  have  achieved  great  advances  since  the  early 
use  of  cathode  ray  tubes.  During  recent  years,  the  cost  per  unit  has 
decreased  approximately  3 u«  per  year,  while  the  number  of  characters 
displayed  has  increased  between  d  and  l/2i  per  year. 

The  introduction  of  flat  displays  is  occurring  at  a  rate 
slower  than  originally  anticipated,  but  plasma,  electro-luminescent 
and  liquid  crystal  devices  are  expected  to  play  a  significant  role 
during  the  1U-2U  year  time-frame,  and  will  certainly  be  useful  to 
NAPS,  particularly  for  technical  information  where  environmental 


4-32 


constraints  may  be  critical. 

Audio  output  is  of  limited  application  in  this  context,  but 
those  applications  nay  be  extremely  valuable.  The  techniques  to  bo 
utilized  include  both  tne  combination  of  pre-recorded  segments  or 
syllaoles,  and  the  use  of  audio  synthesizers  based  upon  LSI 
technology. 

4.3.?  Communications 

The  utilization  of  a  rich  communications  environment  will  be 
critical  to  the  NAPS  concept.  Quantitative  measures  applicable  to 
this  environment  are  of  limited  utility.  It  is  more  important  to 
recognize  the  rapid  expansion  of  communications  services  and 
capabilities.  For  example,  the  introduction  of  packet-switching  in 
combination  with  local  comm unicat ions  (e.g.  ring)  networks  offers  the 
capability  of  alternative  routing  and  the  provision  of  communication 
between  a  large  number  of  widely  distributed  users.  The  addition  of 
microwave  systems  and  satellite  relays  extends  this  to  globai 
coverage,  with  broadband  (high  capacity)  capability. 

During  the  past  twenty-five  years,  the  increase  of  remote 
terminal  to  computer,  or  computer  to  computer,  telecommunications  has 
been  dramatic.  An  estimated  ?U'i  of  ail  systems  commercially  available 
today  have  communications  capability.  The  distributed  processing 
concept  thus  offered  is  essential  to  tne  NAPS  concept  described  in 
Section  S. 

Of  great  significance  in  the  consideration  of  strategy  options 
for  NAPS  iimpl  omen  tat  ion  is  the  availability  of  value-added  networks 
such  as  Telenet,  Tymnet  and  Graphnet.  Services  such  as  these  fill  a 
need  primarily  for  the  low-usage  customer  who  wishes  to  pay  on  an  "as 
needed"  basis;  at  the  other  end  of  the  spectrum  services  being 
developed  by  organizations  such  as  ATT  and  ISM  offer  capabilities 
such  as  switching  and  routing,  message  storage  and  delayed  delivery, 
mixed  terminal  interfacing  and  administrative  monitoring  of  usage. 

Thus,  the  communications  environment  will  provide  over  the 
next  e>~2d  years  not  only  the  needed  bandwidths  and  number  of 
channels,  but  the  types  of  software  packages  and  control  mechanisms 
essential  to  the  feasibility  of  the  NAPS  concept  herein  presented. 
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4 .  j.c  S  v  'C  i 1  Appl  ica 1 1  ons 
4.  2. 1. 1  V.ord  Processors 

'In?  development  and  rap  in  rpreau  of  wore  processors  is  ..-.•re 
c«**ns  i  do  red  separately  f  rora  the  categories  listed  in  txhibi  t  d.  2, 
since  this  is  an  item  which  -outings  processing,  stnr.gc,  irr.ut  ana 
output  ccp..oii  ities,  ana  usual  iy  canun  i  cat  ions ,  within  n  sing]  ••• 
unit.  Of  the  various  types  of  word  u'ojossir.  j  equipment  it  *•  i  r  j 
actively  marketed  today,  compute r-1  ike  shared  logic  systems  are 
likely  to  account  for  the  largest  portion  of  dollars  spent  in  the 
U.S.  word  process  ire  marketplace  by  the  early  l^aOs,  replacing  cne 
stand- a lose  display  unit. 

This  area  is  another  instance  where  the  dominant  trend  is  for 
greatly  increased  capability  rather  than  for  dramatic  decreases  in 
price.  Average  storage  capacity  is  increasing  steadily,  as  is  prir.tr 
speed.  The  price  of  shored  logic  systems,  which  are  becoming  both 
larger  and  more  flexible,  appears  to  be  decreasing.  While.-  tnat  of 
stand-alone  units  is  increasing  somewhat,  thin  increase  is 
accompanied  by  greater  sophistication.  In  general,  t he  rate  of 
development  is  lixcly  to  be  governed  by  the  provision  oi  the  needed 
software  and  manufacturer  support. 

4. 3. b. 2  Teletext 

One  special  type  of  service  of  considerable  significance  to 
NAPS  is  exemplified  by  the  Viewdata  system,  a  co.nputrr  time-sharing 
service  introduced  in  the  early  IVCs  by  the  British  Post  Office.  'liie 
Viewdata  terminal  uses  on  ordincry  television  set  as  a  display,  and  a 
telephone  provides  a  link  to  the  computer  for  information  retrieval 
and  message  switching.  To  send  a  message,  the  user  (provider  of  the 
service)  types  in  text,  and  supplies  the  Viewdata  number  of  the 
intended  recipient,  who  then  receives  the  message  the  next  time  he 
telephones  the  Viewdata  computer.  Alternatively,  the  computer  can 
call  the  recipient's  telephone  number,  indicating  with  a  special  tone 
that  a  Viewdata  message  is  to  be  s*'-nt.  The  recipient  then  turns  on 
his  TV  terminal  art)  receives  the  message.  The  system  is  not  designed 
to  do  any  kind  of  sophisticated  word  processing  or  office  tasks. 

More  complex  systems  based  on  the  same  basic  principles  are 
being  tested  in  the  U.K.,  Canada,  France,  Netherlands  and  Japan. 
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Regulatory  problems  have  thus  far  restricted  activitites  in  this  area 
in  the  United  States,  but  the  rate  of  development  is  now  beginning  to 
accelerate. 
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SECTION  5 


SYSTEM  CONCEPTS 


5. 

6.  1  Strategy  Development 

5.1.1  Strategy  Generation  Criteria 

At  the  macro-level  of  conceptualization,  which  is  all  that  it 
is  feasible  to  accomplish  at  this  phase  of  the  NAPS  research  and 
development  program,  there  are  few  factors  which  can  be  employed  for 
the  generation  of  alternative  strategies.  The  initial  questions 
formulated  by  the  study  team  for  discussion  with  personnel  from 
NPPSMO  and  Dl’NSRDC  were  as  follows: 
o  Who  owns  the  system? 
o  Who  operates/staffs  the  system? 

o  Who  manages  the  system? 

o  How  is  the  system  funded? 

The  first  three  of  these  have  the  same  options  as  regards 
possible  strategies:  the  answer  in  each  case  could  be  the  Navy, 
industry,  or  a  Navy-industry  mix.  It  was  agreed  during  the 
discussions  that  Navy  management  constituted  the  only  acceptable 
policy  in  this  regard,  so  this  question  was,  in  effect,  dropped  from 
the  list. 

A  number  of  funding  schemes  were  offered  for  consideration, 
including  both  capitalization  and  operational  aspects.  For  example, 
initial  capitalization  could  be  accomplished  as  a  line-item  in  the 
Navy  budget,  or  through  NIF  funds  later  replaced  from  revenue,  etc. 
However  ,  it  was  finally  agreed  that  this  was  not  a  factor  which 
should  be  considered  in  the  course  of  strategy  generation,  wnatever 
strategy  is  adopted.  Navy  funds  will  be  required  at  least  at  the  6.2 
and  6.3  levels,  and  a  whole  spectrum  of  alternatives  for  both 
operational  and  start-up  costs  is  available  regardless  of  ownership 
and  staffing  decisions.  Consequently,  funding  considerations  were 
postponed  until  a  later  phase  of  system  conceptualization,  during  the 
evaluation  of  the  costs  and  benefits  of  alternative  implementation 
schema.  Similar  considerations  apply  to  such  factors  as  dedicated 
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versus  time-shared  equipment,  or  lease  versus  buy  (except  in  on  far 
as  this  relates  to  the  question  of  system  ownership). 

We  are  thus  reduced  to  a  base-set  of  two  criteria  for  strategy 
generation.  The  system  may  be  owned  by  the  Navy,  or  by  industry,  or 
by  a  mix  of  the  two;  and  it  may  be  operated  by  the  Navy,  or  by 
industry,  or  by  a  mix  of  the  two.  In  practice,  of  course,  the  number 
of  possible  "mixes"  is  virtually  infinite.  FOr  the  current  purposes, 
a  set  of  seven  broad  strategies  was  defined,  each  based  upon  overall 
Navy  system  management  (although  facilities  management  may  vary  as 
appropriate  to  the  ownership/staff ing  conf iguration) : 

(1)  Navy  ownership,  Navy  staffing. 

(2)  The  Navy  owns  the  bulk  of  the  system,  some  equipment 
being  industry-owned.  Virtually  all  operating  is 
performed  by  Navy  personnel. 

(3)  The  Navy  owns  the  bulk  of  the  system,  some  equipment 
being  industry-owned.  Most  of  the  operations  are  staffed 
by  industry  personnel. 

(4)  Navy  and  industry  ownership  of  the  system  are  about 
equally  divided.  Most  operations  are  staffed  by  the  Navy. 

(5)  Navy  and  industry  ownership  of  the  system  are  about 
equally  divided.  Most  operations  are  staffed  by  industry. 

(6)  The  bulk  of  the  system  is  industry-owned,  although  the 
Navy  owns  some  equipment.  Most  operations  are  performed 
by  Navy  personnel. 

(7)  The  bulk  of  the  system  is  industry-owned,  although  the 
Navy  owns  some  equipment.  Most  operations  are  staffed  by 
industry. 

5.1.2  Strategy  Evaluation  Criteria 

We  perceive  five  major  areas  as  being  of  significance  at  this 
level  of  conceptualization  in  evaluating  the  seven  strategies 
itemized  above.  These  may  be  categorized  under  the  following 
headings:  flexibility,  performance,  admininstration,  feasibility,  and 
technology  transfer.  Each  category  has  associated  with  it  a  number  of 
parameters,  or  measures  of  the  extent  to  which  a  particular  strategy 
satisfies  its  requirements.  The  list  of  such  measures  may  be  extended 
almost  indefinitely.  In  the  present  context,  the  parameters  chosen  by 
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tt>2  study  team  are  listed  in  Exhibit  5.1,  and  defined  as  follows: 

Breadth  of  Application:  The  extent  to  which  the  system  can 
support  extension  of  critical  functions,  and  absorb  workload 
increases. 

Security:  The  extent  to  which  access  to  data  and  facilities 
can  be  controlled. 

Response  Time:  The  delay  between  request  for  and  provision  of 
a  specified  information  package  whose  content  already  exists 
within  the  system. 

Size  of  Data  Base:  The  quantity  of  current  information  held 
within  the  system  whose  publication  may  be  required  by  NAPS 
users. 

Availability:  The  percentage  of  real  time  during  which  the 
system  can  support  critical  functions. 

User  Interface  Match:  The  extent  to  which  the  system  interface 
(input/output)  conforms  to  the  capabilities  and  needs  of  a 
given  operator  and/or  activity. 

Manageability:  The  degree  to  which  the  system  lends  itself  to 
efficient  administration  of  its  components. 

Skill  Level  of  Personnel  Pool:  The  degree  of  success 
anticipated  in  operation  of  the  system  by  available  personnel. 

Technical  F^  bility:  The  probability  that  the  technical 
capabilitie  plied  by  this  strategy  will  be  available  at  the 

required  time-  nod. 

Political  Feasibility:  The  probability  that  the  strategy  will 
be  politically  acceptable  to  the  Navy  and  to  Congress. 

Economic  Feasibility:  The  probability  that  the  strategy  will 
be  economically  viable  in  the  required  time-period. 

Technology  Transfer:  The  extent  to  which  capabilities 
developed  by  individual  industries  or  jointly  throughout  the 
private  sector  are  transferred  to  the  Navy  environment. 

Additional  pertinent  parameters  not  considered  here,  but  which  must 
be  addressed  in  the  next  design  phase,  include:  capacity  (jobs  per 
system  size  or  cost);  efficiency  (cost  per  job);  throughput  (jobs  per 
unit  time);  privacy  and  integrity. 

5.1.3  Evaluation  of  Alternative  Strategies 

The  study  team  performed  an  evaluation  of  the  seven  strategies 
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EXHIBIT  5-1 


STRATEGY  EVALUATION  CRITERIA 


Category 

Parameter 

Criterion  Number 

Fl exibility : 

Breadth  of  Application 

1 

Performance: 

Security 

2 

Response  Time 

3 

Size  of  Data  Base 

4 

Availability 

5 

User  Interface  Match:  Navy 

6 

User  Interface  Match:  Contractor 

7 

Administration : 

Manageability 

8 

Skill  level  of  Personnel  Pool 

9 

Feasibility: 

Technical 

10 

Political 

11 

Economic 

12 

Technology  Transfer: 

Capability  transfer  from  industrial 
state-of-the-art  to  Navy  management 

13 
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briefly  defined  in  Section  5.1.1,  in  terms  of  the  criteria  listed  in 
Section  5.1.2.  At  this  level  of  aggregation,  it  was  neither 
appropriate  nor  feasible  to  define  precise  scales  of  measurement. 
Accordingly,  the  assessment  (summer i zed  in  matrix  form  in  Exhibit 
5.2)  was  completed  in  terms  of  an  ordinal  scale,  that  is  the  simplest 
listing  available  to  establish  an  order  of  preference.  (While  this 
may  in  some  instances  approximate  to  an  interval  scale,  the  logic  to 
be  presented  is  not  based  on  this  as  an  attribute,  due  to  the  lack  of 
a  standardized  unit  o'f  preference  and  a  meaningful  scale  reference 
point. 1)  Here  we  use  the  integers  from  1  through  4,  in  order  of 
increasing  preference. 

It  will  be  noted  that  Exhibit  5.2  also  contains  an  entry  for 
the  "weight"  of  each  major  category.  Here  a  ratio  scale  is  employed, 
with  values  of  1,  2,  4  and  8,  implying  for  example  that  the 
performance  category  is  four  times  as  significant  as  that  of 
administration,  and  twice  as  important  as  the  other  factors  listed. 
(This  is  in  accordance  with  the  observations  of  psychophysicist  S.S. 
Stevens,  and  others,  that  the  human  mind  makes  comparisons 
geometrically,  e.g.  "this  light  is  twice  as  bright  as  that."2)  In 
computing  the  overall  "index"  for  each  strategy,  the  average  entry  in 
each  category  (arithmetic  mean  of  parameter  values)  has  been 
multiplied  by  the  category  weight,  before  summing  by  columns. 

While  it  is  clear  that  many  of  these  decisions  are  largely 
arbitrary,  and  that  the  set  of  parameters  employed  as  evaluation 
criteria  is  far  from  exhaustive,  the  study  team  believes  that  the 
indices  resulting  from  this  evaluation  are  significant  and  that  the 
logic  underlying  their  derivation  is  easily  justifiable.  Certainly 
the  concept  of  a  totally  Navy-owned,  Navy  operated  system  (strategy 
1)  is  not  viable,  if  for  no  other  reason  than  that  the  Joint 
Committee  on  Printing  requires  support  of  the  private  sector  wherever 
possible.  At  the  other  extreme  of  the  spectrum,  alternative  7 
postulates  predominantly  industry  ownership  and  operation.  (The  need 
for  in-house  processing  of  classified  and  fast-turnaround  material, 
and  for  war-time  contingency  capabilities,  precludes  consideration  of 
an  all-industry  system  strategy.)  Although  this  option  has  some 
desirable  features,  it  would  remove  any  major  incentive  for  the 
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transfer  of  capabilities  from  the  private  to  the  public  sector,  and 
place  an  unreasonable  degree  of  leverage  in  the  hands  of  industry  and 
the  labor  unions. 

The  strategies  with  the  highest  indices,  and  which  the  study 
team  believes  to  be  those  of  most  value  to  the  Navy  in  pursuing  the 
NAPS  concept,  are  thus  defined  as  follows: 

(a)  Joint  Navy-industry  system  ownership. 

Predominantly  Navy  staffing. 

Navy  management. 

(b)  Joint  Navy-industry  system  ownership. 

Predominantly  industry  staffing. 

Navy  management. 

(c)  Predominantly  industry  ownership  of  system,  but 

some  equipment  owned  by  the  Navy. 

Predominantly  Navy  staffing. 

Navy  management. 

5. 2  Systems  Architecture 
5.2.1  Introduction 

The  development  of  the  architectural  structure  of  a  system  is 
generally  based  upon  an  analysis  of  current  requirements.  To  take 
into  account  the  anticipated  growth  of  the  various  applications, 
additional  systens  capabilities  are  usually  identified  and  written 
into  the  specifications  in  some  nebulous  fashion.  This  approach  can 
lead  only  to  the  design  and  implementation  of  an  obsolete  system. 

An  alternative  approach  is  to  identify  in  broad  generic  terms 
the  system  as  conceived  to  satisfy  the  anticipated  needs  of  some 
distant  time-period.  Taken  in  conjunction  with  the  requirements 
analysis  of  today,  we  have  thus  two  end  points.  With  these  two  end 
point  systems  architectures  defined,  the  necessary  step-wise 
evolutionary  progression  from  the  present  to  the  future  can  be 
established.  This  is  the  method  employed  here  in  terms  of  the  NAPS 
concept.  In  section  5.2.2  are  outlined  the  desired  system 
capabilities  for  the  year  2000.  The  necessary  steps  to  achieve  these 
capabilities  starting  from  current  Navy  printing  and  publishing 
services  are  discussed  in  Sections  5.3.  and  5.4. 
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*>.  2.  2.  The  Normative  System  —  The  Year  2000 
5. 2.2.1  Text  Handling 

In  the  year  2000  most  textual  information  entering  the  NAPS 
system  will  be  entered  via  a  keyboard  which  is  an  integral  component 
of  an  input/output  terminal.  This  unit  will  contain  sufficient 
processing  capability  and  storage  to  permit  an  operator  to  perform 
his  job  to  his  limit  of  ability.  Once  a  segment  of  input  has  been 
processed,  it  can  either  be  stored  locally  or  transmitted  to  the 
appropriate  NAPS  storage  unit.  In  conjunction  with  the  keyboard 
inputting  of  text,  voice  input  will  be  employed  extensively,  not  only 
for  initial  drafting  of  documentation  but  also  for  the  editing 
function.  Tables  and  other  listings,  if  not  prepared  via  a  keyboard, 
will  be  entered  by  an  optical  character  reading  mechanian,  the  choice 
depending  upon  the  form  in  which  the  data  exist. 

By  the  year  2000  most  large  and  probably  many  medium-sized 
organizations  will  have  available  in  some  form  broadband  loop  media 
(probably  fiber  optic  or  coaxial  cables)  for  local  communications. 
These  loops  will  optimize  the  cost  of  systems,  since  a  central 
processor  incorporated  in  the  loop  will  be  capable  of  performing  many 
more  operations  than  any  one  application  could  require.  Thus  the 
local  communications  loop  at  a  site  will  multiplex  the  information 
being  entered  from  a  large  mrnber  of  individual  terminals. 

The  local  processing  which  will  support  the  inputting  of 
information  via  the  terminals  (beyond  above  the  processing 
capability  resident  in  the  terminal)  will  be  provided  by  extreuely 
powerful  outgrowths  of  the  current  microprocessor  developments.  These 
systems  will  be  very  small  in  size,  will  have  tremendous 
computational  and  data  manipulation  power,  and  will  provide  extensive 
overhead  and  bookkeeping  support  to  each  of  the  user  terminals.  By 
the  year  2000,  these  processors  will  not  be  uniquely  dedicated  to 
word  or  text  processing  but  will  support  any  form  of  processing  that 
the  user  demands. 

The  word  and  text  processing  functions  incorporated  into  the 
generalized  processor  support  capability  will  be,  in  general, 
transparent  to  the  user.  That  is,  the  user  will  not  be  aware  of  how 
the  processor  manipulates  the  data  entered,  nor  be  concerned  about 
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any  anc il 1  ary ^ func t ions  ,  unless  he  commits  an  error  which  is 
identified  by  the  system  via  a  message  to  him  through  the  terminal 
(display  device). 

The  information  entered  will  be  manipulated/processed  on  a 
charactei — by-character  basis  when  a  terminal  is  being  employed; 
however ,  once  composed,  a  full  page  will  be  stored  as  an  entity  or 
image,  capable  of  being  recalled,  modified,  updated  or  erased  as 
required  by  those  editing  and  monitoring  the  production  of  the 
document. 

Available  communications  will  include  not  only  terrestrial  but 
satellite  links,  and  will  permit  the  transmission  of  massive  amounts 
of  information  in  very  short  periods  of  time.  Since  the  basic  storage 
mechanism  will  retain  an  image  as  a  single  entity,  transmission  of 
that  image  via  these  broadband  capabilities  will  permit  economical 
and  efficient  utilization  of  the  cnmunications  environment. 

Since  the  NAPS  system  will  be  required  to  operate  during  times 
of  hostility,  as  well  as  in  peacetime,  a  support  or  backup  system 
will  be  essential,  particularly  for  the  fleet  and  those  bases  located 
outside  the  continental  confines  of  the  United  States.  This  backup 
capability  will  be  provided  by  an  image  storage  mechanism,  probably 
an  advanced  version  of  a  video  disk  as  currently  envisioned.  These 
disks  or  image  storage  media  units  will  be  prepared  or  tailored 
taking  into  account  the  specific  needs  of  each  designated  user.  Thus 
in  the  event  of  hostilities  and  the  loss  of  direct  communications 
channels,  or  in  the  event  that  the  channel  becomes  clogged,  the  user 
will  have  a  fail-back  capability. 

Navy  personnel  (either  civilian  or  military)  will  be  the 
heaviest  users  of  the  NAPS  output  capability.  In  the  year  2000  the 
predominant  method  of  accessing  information  from  the  system  will  be 
via  soft  display  devices.  This  in  turn  will  require,  for  many 
applications,  high  resolution  display  devices,  probably  not  cathode 
ray  in  nature.  Many  applications  will  require  multi-color  capability 
and  "microscoping"  of  portions  of  images  such  that  the  fine  detail 
will  be  available  when  and  if  required  by  the  user. 

The  second  form  of  output  support  will  be  hard  copy,  provided 
by  a  full  range  of  electronic  page  printers  wherein  an  image  can  be 
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transferred  from  the  storage  system  to  the  printing  mechanism  and 
conveyed  to  paper  for  use  as  required. 

An  additional  form  of  output  will  be  audio  in  nature;  that  is, 
the  system  will  provide  a  human-like  voice  to  support  the  materials 
being  shown  on  the  screen  as  well  as  being  printed  by  the  electronic 
page  printer.  The  combination  should  synerg ist ically  provide 
significantly  higher  transfer  rates  of  information  to  the  user  tnan 
•would  result  fron  the  utilization  of  any  single  medium. 

The  processing  of  text  information  and  its  storage, 
transmission  and  utilization  in  the  year  2000  will  provide  the  Navy 
with  a  significant  financial  savings  once  the  system  is  operational. 
The  system  will  be  designed  in  such  a  fashion  that  it  will  be  capable 
of  incorporating  individual  improvements  in  any  segment  of  the  system 
and  thus  be  a  living  and  growing  system. 

S.2.2.  2  Graphics  Handling 

The  handling  of  graphics  in  an  automated  publishing  and 
dissemination  system  is  much  more  complex  than  the  handling  of 
textual  material  due  to  the  nature  and  diversity  of  the  materials 
classified  as  graphics,  which  include  not  only  simple  line  drawings 
and  sketches  and  large  engineering  drawings  (usually  requiring  very 
large  pull-out  sheets  in  any  report),  but  also  half-tones  and 
photographs.  Each  of  these  categories  requires  special  handling 
today.  In  the  year  20U0,  as  the  integration  of  image  acquisition, 
transmission,  storage  and  display  becomes  available,  it  will  matter 
very  little  what  form  of  graphic  material  is  being  processed. 

The  entry  of  graphics  in  the  year  2000  into  the  NAPS  system 
will  occur  in  one  of  two  forms.  Simple  line  drawings  as  well  as 
complex  circuit  diagrams  will  be  generated  by  the  individual 
inputting  the  information  on-line  utilizing  a  graphic  terminal.  The 
information,  once  constructed  and  reviewed  for  accuracy,  will  be 
processed  and  stored. 

The  second  form  of  entry  will  be  through  an  image  entry  device 
which  will  "acquire"  as  a  single  entity  the  drawing  previously 
generated  by  a  human.  Once  the  information  has  been  acquired  it  will 
be  transmitted,  by  fiber  optic  or  equivalent  communications,  to  a 
NAPS  processing  site.  Here  information  associated  with  the  particular 


image  will  be  appended  logically  prior  to  storage.  Any  future 
processing  associated  with  the  image  will  be  performed  utilizing  the 
same  type-  of  graphic  terminal  previously  discussed. 

One  of  the  majnr  advantages  to  the  storage  of  an  image  will  be 
the  capability  of  the  user  not  only  to  recall  the  full  image,  but  to 
amplify  or  "microscope"  portions  of  that  image  for  finer  detail  and 
greater  resolution.  IVus,  an  individual  concerned  with  an  engineering 
drawing  of  a  particular  piece  of  equipment  will  not  only  be  able  to 
use  the  total  drawing-  but  will  be  able  to  focus  his  attention  upon 
any  subportion  of  that  drawing  if  need  be.  This  microscoping 
capability  will  be  supported  or  made  possible  by  appropriate 
software. 

Finally,  it  is  conceived  that  fiber  optics  cables  will  permit 
the  user  to  "extend"  the  face  of  the  display  terminal  as  he  operates 
on  a  piece  of  equipment  in  such  a  fashion  that,  although  the  terminal 
may  be  located  on  a  workbench,  the  actual  display  will  be  available 
to  the  user  in  any  portion  of  the  area  he  is  assigned,  and  in  any 
orientation  necessary  for  his  convenience. 

*5.2.2.  3  Overview  and  Examples 

At  the  highest  level  of  abstraction  the  NAPS  system,  in  the 
year  2000,  will  be  global  in  nature,  and  together  with  its  associated 
management  or  "meta"  system  will  have  many  of  the  capabilities  of  an 
information  system  rather  than  of  document  production  alone.  The 
system  will  operate  within  a  communications  environment  composed  of 
both  Navy  dedicated  systems  as  well  as  commercially  available 
systems.  Information  handling  capability  will  be  drawn  similarly  from 
both  dedicated  Navy-owned  systems  (primarily  for  classified  or  very 
fast  turnaround  dissemination  of  information)  and  commercially 
installed  systems  which  provide  support  and  capability  to  the  NAPS 
system  as  required.  A  conceptual  representation  of  the  year  2000 
system  is  shown  in  Exhibit  5.3.  Within  the  area  labeled 
"Communications  Environment",  the  scattered  dots  depict  data  bases, 
and  the  triangles  computer  s/processing  facilities,  implying  that  none 
of  these  need  to  be  co-located,  and  that  multiple  communications 
links  exist. 

In  general,  the  system  will  be  totally  transparent  to  all 
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clashes  of  users  except  those  concerned  with  the  intimate  operation 
and  development  of  the  system.  Thus,  senior  Navy  personnel  interested 
in  determining  the  status  of  various  aspects  of  the  logistics 
operation  of  the  Navy,  either  in  general  or  concerning  a  specific 
segment  of  the  responsibility  of  one  Command,  will  be  able  to  use 
English  text  language  queries  and  receive  responses  in  the  context  of 
their  particular  job  and  function.  At  time  otrvr  end  of  the  spectrum, 
personnel  maintaining  specific  pieces  of  equipment  on  board  ship  can 
query  the  system  and  receive  tailored  replies  v.nich  will  either 
direct  their  maintenance  operations,  or  provide  the  needed 
information,  so  tnat  the  maintenance  operation  can  be  performed  in 
the  most  expeditious  and  effective  fashion.  The  implication  of 
tailoring  the  responses  to  the  particular  user,  especially  in  this 
application,  will  require  thorough  cross-linking  between  the 
interface  software  and  various  personnel  training  records.  The 
cross-linking  of  these  files  must  be  performed  in  such  a  manner  that 
no  invasion  of  privacy  occurs,  nor  is  the  security  of  classified 
information  compromised  at  any  time  within  the  operation  of  the 
system . 

By  the  year  2U0U,  as  stated  earlier,  it  is  anticipated  that  the 
storage  and  transmission  of  images  as  single  entities  will  be  viable. 
This  provides  a  tremendous  opportunity  to  the  NAPS  system  Designer 
since  these  image  storage  techniques  will  allow  selective  updating. 
Thus  rather  than  searching  for  a  particular  data  element  a  specific 
image  will  be  identified,  located,  retrieved,  examined,  modified  if 
necessary,  and  restored.  In  all  probability  the  initial  capability 
for  image  storage  and  transmission  will  be  based  upon  holographic 
techniques.  Further,  the  marriage  of  holographic  techniques  with 
video  disk  technology  should  provide  a  significant  enhancement  of  the 
capability  of  these  systems  to  retain  large  segments  of  data 
inexpensively. 

The  concept  for  the  year  2000  incorporates  the  complete 
integration  of  all  non-tactical  data  at  the  applications  level.  Thus, 
for  example,  it  is  visualized  that  when  a  specific  item  must  be 
replaced  during  maintenance  and  repair  activities,  this  occurrence 
will  automatically  trigger  all  of  the  necessary  actions  to  decrement 


the  inventory,  and  resupply  the  component  to  the  repair  location.  The 
system  would  also  have  the  capability  to  activate  a  purchase  request 
which  could  bo  transmitted  via  the  network  to  a  set  of  potential 
bidders  so  that  the  stock  of  reserve  parts  could  be  resupplied  in  a 
minimum  amount  of  time  and  at  a  minimum  cost. 

In  the  more  general  case,  purchasing  offices  could  provide,  via 
the  electronic  network,  requests  for  bids  to  all  those  qualified  or 
interested  contractors  for  the  development,  construction ,  and  supply 
of  various  items  required  by  the  system  itself,  since  a  complementary 
system  which  has  the  proper  interfacing  capabilities  could  be 
available  within  a  potential  contractor's  facility.  This  system  would 
allow  the  specifications  (request  for  bid)  to  be  copied  directly  into 
the  potential  contractor's  system.  Contractor  personnel  -would  be  able 
to  desigr  a  response  on  their  system  which,  once  reviewed  and 
approved,  could  be  transmitted  electronically  back  to  the  Navy 
facility  via  the  NAPS  network. 

The  existence  of  this  type  of  linkage  not  only  within  various 
Navy  segments,  but  also  between  the  Navy  and  systems  operated  by 
contractors,  implies  that  the  system  is  extremely  dependent  upon 
communications  and  the  interfacing  of  the  various  systems  to  the 
communications  environment.  The  communications  environment  as  it 
exists  today,  and  as  it  will  grow  to  the  year  2000,  will  provide 
multi-path  linkage  capability  such  that  if  any  one  segment  or  link  is 
not  operational,  or  not  available  because  of  an  outbreak  of 
hostilities,  for  example,  other  alternative  routes  will  automatically 
be  provided  to  the  system.  Thus  any  one  point  can  always  communicate 
either  to  an  application  package  or  to  a  second  point  as  required. 

Hie  NAPS  architecture  will  be  such  that  the  system  is  fail-safe 
and  "fail-soft".  Tasks  can  be  reassigned  based  upon  workload,  on  a 
"bid"  basis.  Replication  and  partitioning  of  data  bases  will  be 
incorporated,  the  latter  to  improve  access,  and  the  former  bo  reduce 
cost  and  to  ensure  recovery  from  catastrophe. 

To  illustrate  more  specifically  the  capabilities  of  the 
normative  system,  this  sub-section  will  conclude  with  a  description 
of  the  manner  in  which  two  common  tasks  are  performed  in  the  Navy 
today,  as  contrasted  with  the  manner  in  which  they  could  be  performed 
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publication  ors„  ...  -  ’put  ion  of  procurement  sol  ici tec  ions.  At 

present,  a  contracting  officer  prepares  a  solicitation  by  a  "cutting 
and  pasting"  procedure,  pulling  sections  and  forms  from  a  basic  set 
of  options  to  augment  a  rough  copy  specific  to  the  application 
(statement  of  work,  etc.).  This  is  given  to  NPP3  ir.  typewritten  form, 
where  it  is  printed  (internally  or  by  contractor)  for  subsequ  nt 
distribution  as  appropriate.  These  steps  are  summarized  in  Exhibit 
5.4.  The  process  generally  takes  a  minimum  of  6-8  weeks,  even  for  a 
single-item,  sole  source  procurenent. 

Under  the  NAPS  concept,  this  would  be  a  wore  processing  type  of 
application.  The  contracting  officer  could  readily  assemble  tba 
original  at  his  multi-function  work  station,  selecting  appropriate 
attachments  and  insertions  without  the  need  for  re-kevfcoard ing , 
retrieving  stored  copies  or  duplicatiag  from  an  earlier  solicitation. 
Automated  composition  permits  page  compression  and  thus  considerable 
space-saving.  Necessary  queries  or  requests  for  approval  can  be 
transmitted  to  other  Navy  (or  contractor)  sources,  and  responses 
received,  via  the  same  work  station. 

The  contracting  officer's  copy  can  thus  be  assembled  in  a 
greatly  reduced  time-span,  and  initially  forwarded  to  NPPS  in  paper 
copy  for  distribution  through  NAPS.  Ultimately  the  entire 
distribution  chain  may  be  electronic  until  it  reaches  the  end  user. 
For  major  contractors,  having  access  to  NAPS  terminals,  the  response 
to  the  solicitation  could  be  accomplished  in  similar  fashion. 

It  is  impossible  at  this  stage  of  system  specification  to 
provide  reliable  estimates  of  the  time  consumed  by  this  procedure, 
especially  since  the  demands  of  other  projects  on  the  contracting 
officer's  time  will  become  increasingly  significant  as  the  total  time 
decreases.  Nevertheless  it  seems  reasonable  to  anticipate  a 
considerable  reduction  in  elapsed  time. 
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EXHIBIT  5-4 


STEPS  ASSOCIATED  WTTH  PROCUREMENT  SOLICITATION 
GENERATION  AND  DISTRIBUTION 


1.  Job  (Procurement)  Authorization  of  a  Particular 
Solicitation. 


2.  Identification  (by  Procurement  Personnel)  of  All 
Pertinent  Paragraphs,  Attachments,  etc. 


3.  Particularization  of  All  Standard  Clauses  (by 
Procurement  and  Technical  Personnel). 


4.  Assembling  of  Draft  Package. 


5.  Revievj  Prior  to  Reproduction/Printing. 


6.  Submission  of  NPPS  or  Other  Reproduction 
Facility. 


7.  Reproduction  of  Required  Number  of  Copies. 


8.  Addressing,  Based  Upon  NPPS  Maintained  Distri¬ 
bution  Lists. 


9.  Physical  Distribution. 
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In  the  second  example,  the  introduction,  distribution  and 
ultimate  use  of  a  new  standard) zed  form,  the  benefits  offered  by  NA PS 
are  even  more  apparent.  At  present,  following  official  review  and 
approval  of  a  proposed  form,  NPPS  employs  a  contractor  to  compose 
camera-ready  copy.  This  is  printed,  and  initial  distribution  made  to 
users  and  to  stockpoints  such  as  NPFC  (Exhibit  5.5,  Section  A).  This 
process  typically  takes  G  months  to  a  year  to  complete,  and  requires 
advance  estimation  of  usage  levels  to  determine  how  much  stock  should 
be  stored. 

When  a  would-be  user  exhausts  his  supply  of  forms,  he  should 
apply  to  NPFC  and  await  rc—supply,  but  may  instead  elect  to  duplicate 
a  remaining  copy  (at  a  much  higher  cost).  This  latter  alternative 
frequently  becomes  a  way  of  life,  the  official  supply  chain  being 
totally  subverted  with  consequent  loss  of  copy  quality  and  increase 
in  per  copy  cost.  The  insertion  of  data  into  a  pre-printed  form  is  a 
separate  operation,  following  retrieval  of  the  blank  form.  These 
steps  are  shown  as  Section  B  in  Exhibit  5.5. 

In  the  early  stages  of  NAPS  implementation,  the  new  form  can  be 
prepared  and  reviewed  using  communicating  word  processors  as 
described  in  the  previous  example,  or  by  traditional  moans,  but  will 
then  be  available  at  each  NPPSO.  No  prior  estimate  of  usage  levels 
will  be  needed,  since  the  "form"  will  be  stored  electronically,  or  on 
magnetic  tape.  On  demand  from  a  user,  the  requisite  number  of  paper 
forms  can  be  produced  immediately.  If  appropriate,  by  using  the 
NPPSO's  9700  or  similar  equipment,  the  insertion  of  variable  data  on 
the  form  can  be  accomplished  during  the  same  step  as  production  of 
the  form  itself. 

Ultimately,  the  user  will  not  even  need  to  go  to  the  NPPSO  for 
re-supply,  but  will  call  up  the  form  on  his  own  terminal  display,  key 
in  the  variable  data,  and  print  (or  transmit)  the  completed  form 
after  verification. 

5. 3  The  Route  to  NAPS  2000 
5.3.1  Introduction 

The  conceptualization  of  NAPS-2000,  as  described  in  the 
preceding  section,  focuses  upon  the  technologies  that  will  be 
employed  to  perform  the  critical  functions  associated  with  entering. 
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EXHIBIT  5-5 


1  INTRODUCTION  AND  DISTRIBUTION 

;  OF  NEW  STANDARDIZED  FORMS 

I 

I  A 


1.  Preliminary  Design  of  Proposed  Form 

2.  Review  and  Modification 
Forwarding  of  Draft  to  NPPS 
Contractor  Preparation  of  Camera-Ready  Copy 
Estimation  of  Usage  Levels 
Initial  Printing 

Initial  Distribution  to  Users  and  Stock-Points 


User  Retrieves,  Re-Orders,  or  Duplicates  Own  Form 
User  Enters  Variable  Information 
Distribution  of  Completed  Form 
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manipulating,  storing  and  displaying  information.  The  ability  to 
focus  upon  these  technologies  in  this  qualitative  fashion  is  the 
result  of  a  very  detailed  analysis  and  forecast  which  is  presented  in 
Appendix  B  of  this  report.  The  fundamental  principle  underlying  the 
forecast  is  that  the  inertias  which  are  already  operative  in  the 
information  processing,  communications  and  printing/publishing 
industries  will  continue  to  be  operative  during  the  next  20  years. 
Obviously,  some  of  the  quantitative  forecasts  may  become  less 
reliable  as  time  moves  out  from  our  vantage  point  of  today.  However, 
the  incorporation  of  a  set  of  potential  events,  obtained  from  various 
surveys  (see  subsequent  subsections),  provides  us  with  an  increased 
level  of  assurance  that  the  NAPS  system  will  not  only  meet  the 
requirements  of  today,  but  will  be  capable  of  incorporating  new 
developments  as  they  occur  to  provide  the  expanding  levels  of 
performance  necessary  for  the  future. 

It  is  extremely  important  that  the  managers  who  are  directing 
the  development  of  NAPS  understand  that  the  system  is  rot  a  static 
system  to  be  implemented  at  one  point  in  time,  but  will  be  constantly 
changing  and  expanding  in  capabilities.  Consequently  the  monitoring 
function  must  incluae  constant  surveillance  of  R&D  being  performed 
both  within  governmental  laboratories  as  well  as  by  industry. 

With  the  generation  of  the  master  plan  for  the 
conceptualization  of  the  total  NAPS  system  and  the  identification, 
within  that  plan,  of  key  technologies  which  may  be  applicable  and 
required  as  a  base,  the  management  monitoring  operation  must  be 
capable  of  making  decisions  as  to  when  and  where  to  incorporate  new 
developments  for  the  system's  growth  and  expansion.  For  example,  the 
development  of  higher  resolution  terminals  for  soft  display  of 
information  will  continue  in  industry  and  will  probably  require  very 
little  impetus  from  either  the  government  as  a  whole  or  the  Navy  NAPS 
program  specifically.  On  the  other  hand,  such  developments  as 
fundamental  research  in  image  processing  and  image  transmission 
techniques  may  very  well  require  specific  encouragement  by  the  NAPS 
team  such  that  those  developments  will  occur  in  a  timely  fashion  in 
relation  to  the  master  NAPS  plan. 

To  summarize,  NAPS  as  conceived  is  a  very  complex  system  and 
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will  require  the  utilization  of  the  most  advanced  and  cost-effective 
components  available.  Thus  the  monitoring  of  the  industry  in  general, 
and  P&D  products  specifically,  will  be  of  major  significance  in  its 
own  right. 

5.  3.  2  Input 

The  development  of  voice  input  techniques  for  use  with 
computers  is  one  of  the  more  important  technologies  which  must  be 
monitored.  Developments  are  currently  underway  and  it  is  expected 
that  these  developments  will  progress,  on  their  own,  in  such  a 
fashion  as  to  provide  NAPS  with  sufficient  capability  to  meet  its 
requirenents  for  this  type  of  input  during  the  mid-to-late  19b0s.  On 
the  other  hand,  the  development  of  image  acquisition  input  techniques 
does  not  appear  to  be  adequately  funded  nor  staffed  at  present.  A 
careful  examination  of  the  state-of-the-art  in  image  acquisition 
input  techniques  should  be  undertaken  at  the  earliest  possible  date. 

Other  input  techniques  not  associated  with  the  man-machine 
function,  such  as  the  acquisition  of  the  large  massive  "data  bases" 
which  already  exist  in  the  forms  of  manuals,  operational 
instructions,  forms,  etc.,  require  specific  attention.  We  do  not 
expect  that  the  image  acquisition  input  techniques  (aiscussed  above) 
will  be  available  to  provide  for  the  insertion  of  these  documents  and 
forms  into  the  NAP3  system  data  base.  Therefore,  alternate  approaches 
will  be  required. 

5. 3. 3  Processing 

The  development  of  information  processors  (mainframe  and  mini- 
and  microprocessors)  funded  primarily  by  the  commercial  marketplace, 
is  currently  advancing  at  a  pace  more  than  adequate  for  the  forecast 
needs  of  NAPS.  On  the  other  hand,  NAPS  will  have  to  examine  and 
probably  fund  significant  software  developments  to  provide  unique 
capabilities  required  by  the  Navy  Automated  Publishing  System. 
Specific  to  these  developments  will  be  the  generation  of  a 
multi-processor,  distributed  operating  system  which,  if  possible, 
will  incorporate  security  techniques  as  well  as  unclassified 
information  in  the  same  system.  If  an  adequate  level  of  assurance  of 
security  cannot  be  obtained,  then  a  subsystem  of  NAPS  will  have  to  be 
designated  to  handle,  process  and  disseminate  classified  information. 
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Not  only  will  the  NAPS  system  require  a  unique  operating 
system,  but  in  all  probability  the  data  management  system  and  its 
subcomponents  will  also  require  either  a  unique  implementation  or 
significant  tailoring  of  commercial  packages.  Thus,  the  examination 
of  the  data  management  problem  presented  by  a  system  which  will  be 
required  to  store  such  massive  amounts  of  data  must  be  examined  in 
great  detail.  In  addition,  the  implications  of  image  storage  and  the 
ability  to  update  images,  as  opposed  to  dealing  with  individual 
characters  or  strings  of  characters,  must  be  conceptualized  and 
carefully  evaluated. 

Finally,  a  very  extensive  array  of  hardware  handling  software 
packages  will  also  be  necessary.  Most  of  these  should  be  available 
from  commercial  sources.  Once  again,  the  organization  responsible  for 
monitoring  developments  in  the  commercial  and  governmental 
laboratories  must  be  constantly  aware  of  what  is  being  done,  and  what 
is  not  being  done,  such  that  the  needs  of  NAPS  can  be  addressed  in  a 
timely  fashion. 

5.3.4  Mass  Storage 

Again,  as  in  the  discussion  of  processors,  the  developments  in 
this  area  are  producing  higher  density  equipments  at  a  rate  adequate 
for  the  NAPS  implementation  effort.  One  of  the  reasons  for  this  is 
that  the  conceptualization  of  NAPS  permits  a  large  number  of 
individual  sites,  and  thus  the  number  of  units  employed  may  vary 
depending  upon  the  requirement  presented  to  NAPS  at  any  one  time. 

The  development  of  video  disk  systems  must  be  carefully 
monitored  since  they  should  form  the  basis  of  an  image  storage 
capability  envisioned  for  the  period  beyond  1990. 

5.3.5  Communications 

NAPS  will  require  extensive  communications  both  in  the 
continental  United  States  as  well  as  to  overseas  installations  and 
ships  at  sea.  During  peacetime  it  is  anticipated  that  a  limited 
number  of  satellite  communication  links  will  be  developed  and  made 
available.  However,  the  communications  environment  for  NAPS  will 
include  not  only  the  more  exotic  forms  of  communication  such  as 
satellite  links  for  ship  to  shore  paths,  etc.  but  all  conventional 
means  of  communicating  digital  data.  Local  loops  will  provide  the 
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multiplexing  capabilities  at  various  installations  since  their  use 
will  significantly  reduce  the  overall  cost  of  the  NAPS  system  by 
allowing  time-sharing  of  processing,  storage  and  communications 
control  units. 

The  utilization  of  satellite  broadband  techniques  for 
dissemination  of  informational  instructions  and  subsidiary  materials 
should  also  be  examined.  Again,  the  commercial  efforts  in  this  area 
by  large  corporations  such  as  General  Motors,  the  aircraft/space 
industry,  etc.  may  provide  significant  capability  which  will  not 
require  additional  funding  from  the  NAPS  program. 

If  the  NAPS  system  cannot  incorporate  into  a  single  entity  the 
handling  of  classified  and  unclassified  materials,  the  development  of 
a  secure  communications  network  for  the  classified  subsystem  will  be 
required. 

5. 3.6  Output 

The  development  of  high  resolution  display  units  is  already 
underway.  The  cost  of  these  units,  however,  is  high  and  NAPS  may  be 
required  either  to  develop  alternative  approaches  or  to  encourage  the 
development  of  lower  cost  high  resolution  display  units  of  a 
non-conventional  nature.  It  is  highly  probable  that  high  resolution 
display  units  will  beceme  available,  probably  during  the  latter  half 
of  the  1980s;  however,  the  need  for  these  units  must  be  addressed  by 
the  NAPS  monitoring  team  at  an  earlier  date.  Alternative  approaches 
can  be  examined;  for  example,  a  software  implementation  might  bo 
possible.  Tradeoff  studies  would  be  appropriate  in  this  area. 

The  second  output  method  which  requires  careful  consideration 
is  the  utilization  of  audio  output  based  on  voice  synthesizers  as  an 
integral  part  of  the  NAPS  system.  Here  there  can  be  many  benefits  t- 
the  user  if  the  system  can  properly  implemented.  Certainly 
significant  strides  are  being  made  in  voice  synthesizers  at  this 
point  in  time  and  a  thorough  examination  of  that  area  appears  to  be 
warranted. 

5.4  Systems  Evolution 
5.4.1  Introduction 

Definition  of  the  evolutionary  process  by  which  NAPS  will 
advance  from  the  capabilities  of  the  current  Navy  printing  and 


publishing  service  to  the  systems  architecture  perceive  as  a  goal 
for  the  year  2000  depends  upon  the  integration  of  three  major  incuts: 

1.  the  current  and  future  requirements  placed  upon  tee 
Navy  automated  publishing  system  from  both  a 
management  as  veil  as  an  operational  standpoint; 

2.  the  technological  state-of-the-art  from  the  present 
through  the  year  2000; 

3.  the  identification  of  technological  events  not 
i  ncor  por  a.ted  in  that  forecast,  but  which  may 
nevertheless  occur  between  now  and  the  year  2000  and 
impact  upon  the  state-of-the-art  of  information 
handling  systems  and  upon  NAPS  itself. 

The  necessity  for  all  three  ingredients,  and  the  manner  in  which  they 
interact,  are  illustrated  in  Exhibits  “3.6  and  9.7.  In  the  former, 
lines  A-D  depict  forecast  trends  representing  anticipated 
improvements  in  pertinent  technologies.  At  the  extreme  right  of  the 
figure  are  shown  the  corresponding  performance  levels  required  of  the 
normative  system  in  the  year  2000.  Clearly  trends  A  and  B  will  supply 
the  needed  capabilities.  Trends  r  and  D  indicate  a  potential 
performance  gap.  This  corresponds  to  an  instance  where  the  occurrence 
of  "breakthroughs",  or  other  events  not  incorporated  in  the  basic 
forecast,  is  needed  to  enhance  the  growth  rate  of  appropriate 
capabilities.  The  dotted  lines  in  the  figure  are  intended  to 
illustrate  the  point  that  the  earlier  such  events  occur,  the  smaller 
is  the  incremental  improvement  needed.  This  is  of  particular 
significance  where  the  event  is  "control  1  able" ,  a  point  which  is 
further  discussed  below. 

Exhibit  9.7  shows  how  the  individual  components  interrelate 
over  the  three  time-periods  selected  for  the  definition  of  system 
evolution:  19b0-19b7,  19b7-1999,  and  19bS-20U0.  Note  that  the  current 
state-of-the-art  and  the  requirements  for  NAPS  all  feed  into  the 
initial  time-period  enabling  details  of  the  systems  structure  to  be 
identified.  Further,  the  time  shift  of  technological  events  has  been 
taken  into  account;  events  that  occur  in  one  time-period  do  not 
affect  either  the  state-of-the-art  or  NAPS  until  the  next  time- 
period. 

The  one  component  not  specifically  identified  in  Exhibit  9.7  is 
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the  normative  concept  previously  described.  This  would  correspond  to 
the  ultimate  systems  architecture  and  capability  for  the  third  tine 
period,  shown  on  the  right-hand  portion  of  the  figure. 

In  the  following  subsections  we  will  expand  upon  this 
discussion  of  the  interaction  of  events  and  trends,  in  reviewing  the 
technology  base  upon  which  the  system  design  will  be  constructed; 
identify  the  events  which  will  be  incorporated  to  permit  the  growth 
and  "maturing"  of  the  NAPS  system  toward  the  ultimate  normative 
implementation;  and  finally,  provide  systems  descriptions  which 
define  the  various  stages  of  NAPS  over  the  time  periods  examined. 

S.4.2  Technology  Base 

Appendix  B  of  this  report  provided  a  detaile-d  discussion  of  the 
state-of-the-art  of  the  various  technologies  which  are  to  be  applied 
in  the  NAPS  concept,  together  with  forecasts  of  key  character istics 
to  the  year  2000.  These  are  summarized  in  Section  4,  and  constitute  a 
firm  framework  for  the  total  systems  structure.  Technological 
developments  confidently  anticipated  by  198S,  1990  and  199S, 
respectively,  were  previously  summarized  in  Exhibit  4.2,  which  is 
reproduced  here  as  Exhibit  5.8  for  easy  reference. 

In  preparing  a  technology  forecast  such  as  those  included  in 
Appendix  B,  however,  the  basic  technique  employed  is  to  examine  the 
history  of  quantitative  factors  pertaining  to  that  technology,  to 
identify  the  trends  thus  established  (i.e.  by  curve-fitting, 
smoothing  "by  eye"  of  minor  variations,  or  similar  techniques),  to 
project  these  trends  through  the  period  of  concern,  and  to  review  the 
projections  for  feasibility  by  the  application  of  expert  judgment. 
This  last  step  is  mandatory  for  the  production  of  a  reliable  and 
useful  forecast,  since  there  may  be  physical  limits  to  continued 
growth  of  a  trend.  Also,  there  are  frequently  new  developments, 
either  introduced  too  recently  to  be  reflected  in  historic  trends  or 
known  to  be  scheduled  for  market  introduction  in  the  near  future, 
which  may  cause  major  trend  shifts. 

The  technology  forecasts  previously  provided  in  this  report 
have  indeed  taken  into  consideration  developments  such  as  these, 
consisting  of  events  recently  occurring  or  confidently  anticipated  to 
occur  in  the  Lunediatc  future.  However,  other  technological  events 
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will  occur  during  the  twenty-year  period  which  the  NAPS  concept  in 
addressing.  Many  of  these  are  not  implicit  in  the  generated  forecasts 
because  they  are  not  certain  to  occur.  Nevertheless,  if  expert 
judgment  identifies  such  events  as  probable  in  this  time-frame,  their 
impact  must  certainly  be  considered.  This  is  even  more  important 
where  the  events  are  partially  controllable;  a  major  reason  for 
undertaking  such  a  forecast  is  precisely  to  identify  action  options 
and  stimulate  actions  while  there  is  still  time  lor  their  effect  to 
be  apparent  in  the  time-frame  for  which  we  are  planning.  An  obvious 
example  of  this  type  of  option  is  the  authorization  for  expending 
additional  funds  to  advance  the  occurrence  of  a  desirable 
technological  event. 

The  means  of  selection  of  events  to  be  considered,  and  the 
manner  in  which  the  impacts  of  these  events  are  incorporated  in  the 
step-wise  progression  from  the  system  architecture  at  one  end-point 
(1980)  to  that  at  the  other  (2000)  of  the  NAPS  time-frame,  are 
addressed  in  the  following  section. 

S.4.3  Pertinent  Events 

The  process  of  identifying  events  which  may  affect  established 
trends  in  various  technologies  of  interest  during  a  particular 
time-frame  is  one  which,  of  necessity,  can  never  be  complete.  For 
practical  purposes,  an  adequate  set  can  be  constructed  by  consulting 
acknowledged  experts  in  the  pertinent  fields,  whether  this  is  done  in 
person  or  via  a  literature  search.  The  degree  of  spectrum  coverage  is 
significantly  enhanced  if  the  acquisition  of  candidate  events  is 
performed  over  an  extended  period  of  time. 

"Identification"  of  an  event,  for  the  purpose  intended  here, 
involves  both  the  formulation  of  a  statement  describing  a 
technological  development  (for  example,  "commercialization  of  laser 
holographic  memory"),  and  the  location  of  this  development  in  time. 
Clearly  this  latter  function  is  purely  subjective,  and  it  is 
mandatory  that  it  be  accomplished  by  experts.  Experience  has 
demonstrated  that  it  is  most  reliably  accomplished  by  obtaining 
consensus  among  experts,  or  at  least  by  employing  some  averaging 
process  in  case  agreement  cannot  be  reached.  This  is  frequently 
achieved  through  extensive  Delphi  surveys  relating  specifically  to 
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v<  ry  limited  appl  icat ions. 

Because  of  time  c^nstr a i nt s  nn  the  NAPS  effort,  it  was  not 
practicable  to  conduct  a  survey  for  this  purpose.  However,  the 
technologies  of  significance  to  this  study  have  been  the  focus  of 
earlier  studies  by  Forecasting  Internat  ional  ,  ana  wo  have  been  able 
to  make  use  of  their  results.  These  investigations  cor.cerncJ  the 
future  of  the  scientific  journal,^  the  future  of  libraries,4  an 
analysis  of  competitive  technology  cs  in  196S, r>  and  th'  impact  of 
technology  on  the  transfer  of  scientific  ard  technical  information.^ 
We  have  also  made  extensive  use  of  other  related  studies  including 
those  performed  by  the  Japanese  Ministry  of  International  Trace  and 
Industry  (KIT!);"?  Professor  Lancaster  of  the  University  of  Illinois;** 
George  Bernstein, ^  now  B&D  Manager  for  Information  Systems  at  thu 
Maval  Supply  Command;  and  the  most  recent  survey  conducted  dv 
Dataquest.  Other  sources,  listed  in  trie  bibliography  (Appendix  D)  , 
provided  individual  events  which  augmented  these  basic  sets. 

In  the  surveys  reported  in  many  of  these  sources,  experts  were 
asked  what  pertinent  events  they  expected  to  occur  during  a  specified 
time- per iod ,  and  were  also  required  to  express  in  some  manner  the 
probability  of  occurrence  of  each  event  at  particular  times.  Ihe 
approaches  varied;  some  asked  for  estimates  of  probability  at  a  given 
year  (or  years),  while  others  asked  in  what  year  the  probability 
would  reach  a  specified  value.  For  the  NAPS  study,  we  have  selected 
those  events  reaching  an  estimated  504  probability  of  occurrence  at 
seme  time  during  the  period  of  concern  (1V&0-2U00). 

It  should  be  noted  that  the  breadth  of  the  probability 
distribution  curve  depends  upon  the  degree  of  agreement  existing 
among  the  individuals  queried.  It  also  reflects  the  possibility  that 
deliberate  action,  such  as  the  application  of  additional  funds,  could 
cause  the  event  to  occur  earlier.  More  will  be  said  on  this  point  in 
Section  6. 

The  events  selected  for  this  NAPS  analysis,  categorized  by 
technology  area,  are  listed  in  Exhibits  5.9  through  5.13.  The 
distribution  of  these  events  over  the  time-period  of  interest  is 
shown  in  Exhibit  ‘>.14.  In  each  instance,  the  year  associated  with  the 
event  is  that  date  at  which  experts  estimate  that  it  will  have  a  50% 
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EXHIBIT  5-9 


CHRONOLOGICAL  LIST  OF  EVENTS  RELATING  TO  COMPUTERS 


Year  of  50%  Probability 


Event  Statement 


1982 


Scratch  pad  memories  will  have  an  average 
access  time  of  one  nano-second. 


1983 


1987 

1988 

1994 


Built-in  self-reconfiguration  in  computers 
becomes  possible  by  automatic  selection 
of  redundant  parts. 

Perfection  of  10:1  data  compression  for 
transmission  and  storage. 

VLSI  technology  will  allow  1,000,000 
circuits  per  chip. 

Performance  of  mini/micro  computers 
improves  100/1  as  compared  with  1975 
performance. 


EXHIBIT  5-10 

CHRONOLOGICAL  LIST  OF  EVENTS  RELATING  TO  SOFTWARE 


Year  of  50%  Probability 


Event  Statement 


1984 


Most  general-purpose  software  will  be  in  the 
form  of  firmware. 


1985 

1986 


1989 

1990 
1994 
1997 


Natural  English-language  file  inquiry  and 
updating  are  available. 

A  content-addressing  scheme  will  become 
economical  as  a  result  of  the  availability 
of  larger  associative  memories  and  higher 
operating  speeds. 

Programming  by  voice  input. 

Natural  language  programming. 

Problem  entry  replaces  software  preparation. 

Modular  and  implicitly-programmed  software 
will  achieve  virtually  total  penetration. 
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EXHIBIT  5-11 
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CHRONOLOGICAL  LIST  OF  EVENTS  RELATING  TO  STORAGE 


Year  of  50 7.  Prob.-ibility  Event  Statement 

1982  Wide  use  is  made  of  the  capability  to 

"correct"  microform  images  by  erasing 
and  rewriting  on  the  same  frame. 

1983  .  Inexpensive  solid-state  memories  will 

substantially  supplant  rotating  memories. 

1984  Commercialization  of  laser  holographic 

memory. 

1987  Introduction  of  video  disc  with  random 

access  capability. 

1990  Commercialization  of  large  capacity  RAM 

capable  of  storing  contents  of  entire 
central  library. 

1998  Development  of  techniques  :or  high 

density  data  storage  at  the  molecular 
-  level  (cf.  DMA,  RNA) . 

EXHIBIT  5-12 

CHRONOLOGICAL  LIST  OF  EVENTS  RELATING  TO  TERMINALS 


Event  Statement 

Automatic  OCR  multifont  readers  will  be  in 
common  use;  these  readers  can  adjust  to 
read  different  fonts  without  operator 
interference. 

Voice-activated  typewriter  developed. 

Introduction  of  3D  displays  using  laser 
projection. 

Voice-print  pattern  recognition  techniques. 

3D  displays  will  be  in  common  use. 

Widespread  adoption  of  high  resolution 
CRT  display  for  video  text  applications 
with  capacity  for  making  selected  hard 
copy. 

Development  of  process  permitting  voice 
input  to  be  translated  directly  to  print. 


Year  of  50%  Probability 
1983 

1985 

1987 

1991 

1996 

2000 
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EXHIBIT  5-13 


CHRONOLOGICAL  LTST  OF  EVENTS  RELATING  TO  COMMUNICATIONS 


1986 

1988 

1989 


1990 


Event  Statement 

Voice-grade  communications  will  become 
distance-independent ,  and  the  cost  will 
be  $5. 00/hour. 

All  long  distance  voice  communications 
will  be  digital  in  nature. 

Broadband  communications  availability  for 
office  applications. 

Communications  by  laser  will  be  l/5th  the 
cost  of  .atellite  transmission  (bits/sec/ 
cent) . 

Voice-grade  line  communications  will 
become  distance-independent,  and  the 
cost  will  be  $1. 00/hour, 
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EXHIBIT  5-14 

NAPS  EVENT  TIME-LINE 
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chance  of  occurring,  provided  that  no  deliberate  efforts  are  made  to 
impede  or  advance  this  technology. 

In  order  to  assess  the  influence  of  the  occurrence  of  these 
events  upon  the  evolution  of  NAPS,  we  have  defined  seven  major 
aspects  of  the  total  system: 

1)  Architecture 

2)  Systems  Management 

3)  Management 

4)  Man-Machine  Interfaces 

5)  Input/Output 

6)  Processing 

7)  Mass  Storage 

8)  Communications 

Rearrangement  of  the  events  according  to  their  impacts  upon  toes.- 
categories  has  been  accomplished  in  Exhibits  5. IS  through  S.17,  for 
the  three  time-periods. 

Because  of  the  major  shift  anticipated  for  NAPS  from  the 
methods  traditionally  employed  in  the  printing  and  publishing 
industries,  and  because  the  identified  events  directly  relating  to 
these  industries  were  either  included  elsewhere  or  not  primarily 
technological,  these  events  were  considered  separately.  They  are 
listed  in  Exhibit  5.18. 

5.4.4  Evolutionary  Steps 

Applying  the  methodology  depicted  previously  in  Exhibit  5.7, 
merging  known  requirements  with  the  technological  state-of-the-art 
and  the  occurrence  of  the  specified  events,  for  each  of  these 
categories  we  can  describe  the  related  characteristics  for  the  three 
defined  time-periods.  This  is  accomplished  in  summary  form  in 
Exhibits  5.19  through  5.21.  Thus,  for  example.  Exhibit  5.19  lists 
system  char acter istics  for  the  period  1980-1987;  during  this  period, 
we  see  that  communications  (category  7)  at  the  local  level  (7.1)  will 
be  a  mix  of  direct  dial,  dedicated  lines  and  hard  wire,  with  initial 
co-ax  cable  loops  at  selected  sites,  and  that  software  wil  be 
application  or  site  unique.  At  the  national  level  (7.2),  an  initial 
mix  of  commercial  and  Navy  networks  (a  policy  resulting  from  the 
strategy  evaluation)  will  be  specified  and  placed  into  operation. 
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EXHIBIT  5-15 


EVENTS  CONSIDERED 

IN  PERIOD  1,  1980-1987 

Category 

Date 

Event  Statement 

Software 

1984 

Software  (compilers,  utilities,  etc.)  moved 
into  firmware. 

1985 

A  natural  English  language  system  developed 
for  file  inquiry  and  updating. 

1986* 

An  economically  viable  applications 
compatible  associative  addressable  memory 
system  developed. 

Man -Ha chine 
Interface 

1985 

Voice  activated  typewriter  commercially 
available. 

1987 

Viable  voice  print  recognition  system 
available. 

1987 

Initial  3D  display  devices  become  available. 

Input/Output 

1983 

Self-adjusting  multifont  OCR  in  common  use. 

Processing 

1982 

1  NS  scratch  pad  memories  introduced. 

1983 

Self-reconfiguration  system  introduced. 

1987 

10:1  data  compression  transmission  and 
storage  techniques  developed. 

Mass  Storage 

1982 

Updatable  microfiche  commercially  available. 

1983 

Semi-conductor,  mass  storage  units  become 
price  competitive  with  magnetic  disk 
system  and  begin  to  penetrate  the  market. 

1985 

First,  limited  capability  holographic 
memory  introduced. 

1987 

Commercial  availability  of  random  access 
video  disks. 

Communicat ions 

1985 

Voice  grade  communications  become  distance 
independent. 

1986 

Virtually  all  long  distance  communications 

digital  in  nature. 


EXHIBIT  5-16 


EVENTS  CONSIDERED  IN  PERIOD  2,  1987-1995 


Category 

Date 

Event  Statement 

Software 

1989 

Voice  input  perfected  for  on-line  programming 

1990 

Natural  language  programming  developed. 

1994 

Problem  oriented/descriptive  languages 
developed . 

Kan-Machine 

Interfaces 

1991 

3D  display  systems  in  common  use 

Input/Output 

Processing 

1988 

VLSI  chips  with  10^  circuits  per  chip 
become  available. 

1994 

Mini/micro  processor  performance  increases 
by  100/1  as  compared  with  1975  level. 

Mass  Storage 

1990 

Availability  of  very  large  (library) 
storage  systems. 

Communicat  ions 

1988 

Broadband  capability  generally  available 
for  office  applications. 

1989 

Laser  land  communications  available  at 

1/5  of  satellite  cost. 

1990 

Voice  grade  communications  (distance 

independent)  available  at  $l/hour. 
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EXHIBIT  5-17 


EVENTS  CONSIDERED  IN  PERIOD  3,  1905-2000 

Event  Statement 

High  resolution  displays  (with  selective 
print-out)  commercially  available. 

Implicit  programming  achieves  100%  market 
penetration. 

"Molecular"  storage  techniques  developed. 
Voice  to  print  system  developed. 

» 

I 

I 

» 

» 


Category 

Date 

Input/Output 

1996 

Software 

1997 

Mass  Storage 

1998 

Man-Machine 

2000 

Interfaces 

EXHIBIT  5-18 


PREDICTED  PRINTING  AND  PUBLISHING  RELATED  EVENTS 


1981 

1982 

1983 

1984 

1987 

1988 

1992 

1993 

1994 

1996 

2000 


Computers  vill  be  generally  used  for  editorial  functions  at  an 
early  stage  of  S&T  manuscript  preparation. 

Widespread  adoption  of  editing  and  decisions  on  format  by  CRT 
and  light  pen  with  capacity  for  mutual  interaction  by  2  or  more 
editors  at  own  consoles. 

Primary  publishers  will  utilize  a  completely  automated  editorial 
processing  center. 

Widespread  adoption  of  digital  storage  of  gross  input  for  later 
call  up  and  editing. 

Soft  copy  pages  up  500%  over  1978. 

Widespread  adoption  of  reactive  system  with  audio  delivery  over 
phone  by  computer-created  voice. 

Hard  copy  pages  up  50%  over  1978. 

25%  of  all  indexing  and  abstracting  services  published  only  in 
electronic  fora. 

25%  of  all  newly  published  technical  reports  published  only  in 
electronic  fora. 

25%  of  all  reference  books  now  issued  as  print-cn-paper  will 
be  discontinued  in  this  form,  and  replaced  by  machine-readable 
flies  of  comparable  scope. 

20%  of  copies  produced  on  electronic  printers  contain  both 
characters  and  graphics. 

Widespread  adoption  of  facsimile  capable  of  rapid  production  of 
newspaper-like  content. 

50%  of  all  newly  published  technical  reports  published  only  in 
electronic  fora. 

Soft  copy  pages  up  2500%  over  1978. 

25%  of  all  periodicals  in  science  and  teclinology  published  only 
in  electronic  fora. 

Widespread  adoption  of  high  resolution  CRT  for  video  text  with 
capacity  for  making  selected  hard  copy. 

50%  of  all  periodicals  in  science  and  technology  available  in 
both  machine-readable  and  paper  copy  fora. 

90%  of  all  newly  published  technical  reports  published  only 
In  electronic  fora. 
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EXHIEIT  5-19 


NAPS  CHARACTER I HIT CS,1 980-19S7 


Clijrnctrrlntl.es  Status  in  Period  1: _ 1980-1937 

0.  Architecture 

0.1  Distribution 
0.2  Integration 
0.3  Intra-System 
Interfaces 
0.4  Inter-System 
Interfaces 
0.5  Man -Machine 
Interfaces 

1.  System  Management 

1.1  Supervision  Requirements  and  output  formats  established 

and  responsibility  assigned 

1.2  Monitoring  Requirements  and  output  formats  established 

and  responsibility  assigned 

2.  Software 

2.1  Operating  System 

a.  NAPS  System  Requirements  investigation 

b.  Individual  Site  Individual  site/installation  operating 

system  specified 

2.2  Applications  Package  One  package  specified  for  each  application 

regardless  of  number  of  sites  performing 
that  application 

2.3  Utilities  Developed/purchased  as  needed. 

Development  of  a  NAPS  compiler 


3 .  Man-Machine  Interfaces 

3.1  Data  Manipulation  Applications  oriented 

3.2  Text  Manipulation  Purchased/developed  (no  standardization) 

3.3  Query  Applications  oriented 

3.4  User 


Initial  testbed  sites 
None  to  minimal 

Definitions  and  final  standards  estab] ished 
Standards  imposed 
Requirements  investigation 

Initial  standards  established 


a.  Individual 

b.  Multiple 


Application/site  oriented 
Applications/device  driven 


EXHIBIT  5-19  Continued) 


Characteristics  Status  In  Period  1:  I  Of •  0- 1  OB 7 

A.  Input /Output 
A.l  Entry 
A . 2  Output 

5.  Processing 

5.1  System  Administration 

5.2  Man-Machine  Support 

5.3  Data  Base 

5. A  Computation 

6.  Mass  Storage 

6.1  Current  Files 

6.1.1  Hardware  Magnetic  disk  and  tapes.  Investigation  of 

video  disk  and  updatable  microfiche 

6.1.2  DBMS  Site  unique 

6.2  Archival  Files 

6.2.1  Hardware 

6.2.2  Software 

7.  Communication 

7.1  Local 

7.1.1  Hardware  Mix  of  direct  dial,  dedicated  lines  and 

hard  wire  (as  appropriate)  initial  co-ax 
cable  loops  at  selected  sites 


Magnetic  tape,  microfiche 

Specifications  for  specific  packages 
based  upon  identified  requirements 


Individual  applicstiors  oriented.  Systems 
requirements  study  and  development  of  speci¬ 
fications 

Individual  application/system  oriented  or 
limited  compatibility  of  terminal  interface 
packages 

Individual  applications  oriented 

General  requirements  investigation  .  Setting 

initial  specifications 

Individual  applications  orientation 


Primarily  via  keyboard,  introduction  of 
OCR  devices 

High  speed  printers,  photocomposition 
outputs  for  document  output 


7.1.2  Software 


Application/site  unique 


EXHIBIT  5-19 (Continued) 


Characteristics 

7.2  National 

7.2.1  Hardware 

7.2.2  Software 

7.3  Global 

7.3.1  Hardware 

7.3.2  Software 


Statue  in  Period  1 :  1980-1987 


Initial  mix  of  commercial  and  Navy  netv.orks 
(some  dedicated)  specified  and  placed  into 
operation 

Very  limited  -  requirements  study  and 
generation  of  specifications 


Initial  mix  of  commercial  and  Navy  networks 
(some  dedicated)  specified  and  placed  into 
operation 

Very  limited  -  requirements  study  and 
generation  of  specifications 
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EXHIBIT  5-20 


NAPS  CHARACTERISTICS,  1987-1995 


Characteristics 


0.  Architecture 

0.1  Distribution 

0.2  Integration 

0.3  Intra-System 
Interfaces 
0.4  Inter-System 
Interfaces 
0.5  Man-Machine 
Interfaces 

1.  System  Management 

1.1  Supervision 

1.2  Monitoring 

2.  Software 

2.1  Operating  System 

2.2  Applications  Package 

2.3  Utilities 


3.  Man-Machine  Interfaces 

3.1  Data  Manipulation 

3.2  Text  Manipulation 

3.3  Query 

3.4  User 


a.  Individual 


b.  Multiple 


Status  in  Period  2:  1987-1995 


All  initial  applications  operational, 
additional  applications  added 
Initial  cross-linking  and  establishment 
of  meta  system 
Complete 

Final  standards  established  and  imposed 

Final  standards  established  and  imposed 
for  all  "conventional"  devices 


System  implanted 
System  implanted 


Totally  resident  in  firmware 
All  new  programs  written  in  NAPS  language 
Continued  development  (from  a  NAPS 
standpoint)  continues 


High  level  languages  will  permit  broad 
(cross  application)  data  handling/manipulation 
Output  will  be  tailored  to  the  user 
Standardization  across  application  classes 
Flexible,  "friendly"  (customized  on  an 
individual  basis) 


Significant  proportion  (?50%)  soft  copy. 

Voice  input  and,  to  some  extent  (  25%) 

audio  output 

Intelligent  copiers  for  hard  copy  production, 
addressing,  etc.  Implementation  of  video 
text  system  for  general  application  and 
training 


5-46 


i 


EXHIBIT  5-20 (Continued) 


Cha  irtc  ter  If- tics 

4.  Input/Output 

4.1  Entry 

4.2  Output 

5.  Processing 

5.1  System  Administration 

5.2  Kan-Machine  Support 

5.3  Data  Base 

5.4  Computation 

6.  Mass  Storage 

6.1  Current  Files 

6.1.1  Hardware 

6.1.2  DBMS 

6.2  Archival  Files 

6.2.1  Hardware 

6.2.2  Software 


Status  In  Period  2:  1987-1995 


OCR  for  both  historic  and  massive  entry 
Initial  application  of  high  resolution 
(multi  color)  non-CPT  screens,  3D  and 
exploratory  investigation  of  holographic 
displays. 


Integrated  monitoring;  capability  and 
limited  on  demand  in  form, at  ion  availability’ 
Full  support  for  implemented  applications 
and  system  usage  training 

Initial  integration  of  DB's,  cross  coupling 
where  required  to  provide  appearance  of 
integration 

Sufficient  capability  to  support  all 
application  and  ad  hoc  requirements 


Initial  installation  of  VD's  and  experi¬ 
mentation  v/ith  holographic-image  storage 
mechanisms 

Generalized  DBMS  specified  and  initial 
utilization 


Same  as  during  1980-1987 

Implementation  of  necessary  software 
packages 
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EXHIBIT  5-20( Continued) 


Characteristics  Status  in  Period  2:  1987-1995 


Communications 

7.1 

Local 

7.1.1 

Hardware 

Extended  installation  of  co-ax  and  fiber 
optic  cables 

7.1.2 

Software 

• 

Unique  software  for  traffic  management 
developed  and  installed 

7.2 

National 

7.2.1 

Hardware 

Extended  network  (mixed  commercial  and 
Navy)  placed  into  operation 

7.2.2 

Software 

All  operational  and  control /management 
software  developed  and  tested 

7.3 

Global 

7.3.1 

Hardware 

Initial  network  (mixed  commercial  and 
Navy)  placed  into  operation 

7.3.2 

Software 

Operational  procedures,  software  and 

control /management  software  specified, 
designed  and  tested.  Initial  usage 
begun. 
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EXHIBIT  5-21 


NAPS  CHARACTERISTICS,  1995- 2000 


Character  istlcs 

0.  Architecture 

0.1  Distribution 
0.2  Integration 
0.3  Intra-System 
Interfaces 
0.4  Inter-System 
Interfaces 
0.5  Han-Machine 
Interfaces 

1.  System  Management 

1.1  Supai.  vision 

1.2  Monitoring 


2.  Software 

2.1  Operating  System 

2.2  Applications  Package 

2.3  Utilities 


3.  Man-Machine  Interfaces 
3.1  Data  Manipulation 


3.2  Text  Manipulation 

3.3  Query 

3.4  User 


Status  in  Period  3:  1995-2000 


Global  system  fully  operational 
Completion  -  to  extent  possible 
Fully  operational 

Fully  operational 

Voice  input/multi-media  output  fully 
implemented 


Management  monitoring  and  (high  level) 
intervention  (for  scheduling  and  resource 
allocation)  operational 
Management  monitoring  and  (high  level) 
intervention  (for  scheduling  and  resource 
allocation)  operational 


Totally  transparent  and  self-adjusting 
Investigation  into  concept  manipulation 
rather  than  data 

Continued  development  in  support  of 
operating  system  and  applications  packages 


Continued  development  and  extension  of  Period  2 
capability  and  collateral  management 
information  generation  as  a  by  product  of 
normal  operation 

Development  of  sophisticated  cross-indexing 
and  cross-referencing  as  a  by  product  of 
normal  operation 

Associative  and  relational  links  operational 
and  screening  of  response  monitoring 


a.  Individual  Majority  (>75%)  of  input  and  output  by 

volce/audio  transducers 

b.  Multiple  Continued  application  of  intelligent  copiers 

and  computer  stored  "tickler"  files,  etc. 


EXHIBIT  5-21 (Continued) 


Characteristics 


Status  in  Period  3:  1995-2000 


4.  Input/Output 

4.1  Entry  Experimentation  with  image  entry  techniques 

for  operational  applications 

4.2  Output  Continued  application  of  3D  (where 

appropriate)  and  machine  driven  multi- 
image  output  techniques 

5.  Processing 

5.1  System  Administration  Totally  integrated  and  operational  v/ith  full 

on-demand  response  capability 

5.2  Man-Machine  Support  Individual  application/system  oriented  or 

limited  compatibility  of  terminal  interface 
packages 

DB’s  fully  integrated  and  transparent  to 
ordinary  users 

Individual  applications  orientation  and 
significant  forw’ard  looking  (projective.)  modeling 
capability  re  normal  operations  and 
management  control/administration 


5.3  Data  Base 

5.4  Computation 

6.  Mass  Storage 
6.1  Current  Files 


6.1.1  Hardware 

6.1.2  DBMS 


6.2  Archival  Files 

6.2.1  Hardware 

6.2.2  Software 


Extensive  upgrading  of  equipment  to 
holographic/image  storage  devices 

Enhanced  DBMS  which  permits  selective 
abstraction  and  updating  of  images  - 
totally  transparent  to  users 


Use  of  VD  and  holographic  mechanisms 

Specifications  for  specific  packages 
based  upon  identified  requirements 
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EXHIBIT  5-21  (Continued) 

Characteristics  Status  in  Period  3:  1995-2000 


F 

7.  Communication 

7.1 

Local 

1 

7.1.1 

Hardware 

Conversion  of  key  local  loops  to  image 
transmission  capability 

7.1.2 

Software 

Development  of  required  software  to 
handle  images  on  the  loop. 

7.2 

National 

7.2.1 

Hardware 

Selective  image  transmission  between  local 
loops 

1 

7.2.2 

Software 

Extended  to  permit  transmission  of  mixed 
(image  and  data-character)  records 

7.3 

Global 

7.3.1 

Hardware 

System  implemented  as  defined  in  Period  2 

1 

7.3.2 

Software 

Software  fully  implemented 

» 


» 
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However/  there  will  be  very  little  software  capability  at  this  stage, 
and  a  requirements  study  will  be  under  way,  resulting  in  the 
generation  of  specifications.  A  similar  situation  will  pertain  at  the 
global  level  (7.3).  By  Period  3  (Exhibit  5.21),  these  capabilities 
will  have  expanded  to  the  point  where  key  local  loops  have  image 
transmission  capability,  the  national  communications  system  can 
encompass  selective  image  transmission  between  local  loops,  and  a 
mixed  commercial  and  Navy  network  exists  on  a  global  basis  which 
permits  the  intermixing  of  image  and  data-character  records  during 
transmission. 

We  should  note  at  this  point  that  the  merger  of  the 
requirements  analysis,  technological  state-of-the-art  and  event 
occurrence  at  this  level  of  system  specification  is  accomplished  only 
in  the  broadest  terms,  due  primarily  to  the  inadequacy  of  the 
available  data  base,  referred  to  repeatedly  in  Sections  3  and  4. 
While  this  does  not  represent  a  major  handicap  at  this  stage,  the 
acquisition  of  reliable  estimates  of  current  and  projected  workloads 
is  essential  to  the  next  phase  of  NAPS  specification  and  development. 
At  that  time,  the  predicted  capabilities  regarding  cost,  speed, 
reliability,  size,  etc.  will  be  applied  to  these  estimated 
requirements. 

The  progression  of  system  characteristics  for  each  category, 
over  the  three  time-frames,  reflects  the  transitions,  triggered  by 
the  event  occurrences,  which  lead  from  the  existing  Navy  printing  and 
publishing  system  to  the  ultimate  normative  implementation  as 
visualized  in  Sections  1.6  and  5.2. 

A  schematic  representation  of  those  portions  of  NAPS  which  are 
anticipated  to  be  implemented  during  the  first  period  is  provided  in 
Exhibit  5.22.  The  actions  to  be  taken  by  the  Navy  in  accomplishing 
this  progression  are  discussed  below  in  Section  6. 

5.5  Citations  and  Footnotes 

1.  Cetron,  Marvin  J.  ,  et  al.  Quantitative  Decision  Aids  for 
RANN  Program  Management  (Arlington,  Va.:  Forecasting 
International,  Ltd.,  February  25,  1977). 


Stevens,  S.  S.,  Handbook  of  Experimental  Psychology 
Mathematics,  Measurement,  and  Psychophysics  (New  York, 
N.Y. :  John  Wiley  fc  Sons,  Inc.,  1951). 
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are  as 

follow 

S  • 

n  The  Navy's  publication  needs  are  currently  suffering  from 
major  problwmn  relating  to  quality,  quantity,  tine-delay, 
convenience,  cost,  management  and  regulatory  asm-acts. 

o  Tin  overcome  or  ameliorate  these  problems,  action  must  be 
taken  in  terms  of  automation ,  management,  regulation, 
standardization  and  training/education. 

o  NPP3  is  aware,  at  both  headquarters  and  field  director 
levels,  of  the  importance  of  applying  advanced  technology 
to  meet  its  goal  and  charter  of  providing  responsive 
publication  services  to  the  Navy,  hoc omm ended  steps  for 
accomplishing  this  task  are  detailed  below  in  Cc-ction  6. 2. 

o  The  technologies  pertinent  to  this  concept  are  proceeding, 
in  general,  at  a  rate  of  growth  sufficient  to  allow 
implementation  of  the  total  MAPS  concept  by  the  year  200 U. 
This  is  confirmed  by  tha  technology  forecast  cor  for  ted 
during  the  current  effort,  the  NPPS  test  and  evaluation  of 
the  Xerox  9700,  the  experience  of  the  publishing  industry 
and  the  aerospace  industry  in  the  private  sector,  and 
Command-specific  capabilities  such  as  TRUMP  and  ADPREPS. 

o  While  the  immediate  focus  is  upon  the  conceptualization  of 
a  Navy  Automated  Publishing  System  (NAPS)  as  a 
production-oriented  entity,  introduction  of  such  a  system 
can  be  efficient  and  effective  only  if  activities  relating 
to  the  other  aspects  are  constantly  monitored,  coordinated 
and  reflected  in  the  ultimate  (normative)  system. 

o  A  recent  report  to  Congress  by  the  Comptroller  General 
recommended  that  each  department  or  agency  should  designate 
a  top  official  (at  a  policy  level)  to  coordinate  and  manage 
its  information.  This  will  reinforce  the  existing  trend 
towards  the  establishment  of  information  resource  managers, 
and  would  mandate  the  concept  of  a  system  such  as  is 
contemplated  for  MAPS.  It  is  important  to  avoid  duplication 
of  effort  by  bearing  this  role  in  mind  in  the  formative 
stages  of  NAPS  development. 
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o  There  is  art  increasin'}  blurring  of  tne  boundaries  between 
publishing  functions  and  automated  data  process  i  ng .  It 
therefore  becomes  a  matter  of  urgency  to  classify  the  ar«as 
of  responsibility  within  the  Navy  for  equipment  . 

authorization,  assets  management  and  general  guidance. 

Trends  reinforcing  this  lack  of  distinction  are  the 
increase  in  "intelligence"  (processing  power)  of  word 
processors  and  reprographics  equipment. 

o  With  the  incron red  integration  of  electronic  processes  into  ^ 

the  publishing  industry,  it  becomes  less  efficient 
arbitrarily  to  break  the  electronic  chain  of  information 
delivery  from  generator  to  user. 

o  Although  initially  NAPS  will  be  a  production-oriented 

system,  its  evolution  will  be  towards  an  end- user  I 

orientation. 

o  NPP3  is  likely  to  evolve  as  NAPS  evolves,  from  production 
orientation  to  a  management  orientation,  with  a  consequent 
shift  in  personnel  requirements. 

o  Xerography  and  ink  jet  technologies  will  account  for  a 
major  and  increasing  portion  of  print-on-paper  production 
over  the  remainder  of  the  century. 

o  With  the  extension  of  NAPS  into  the  performance  of  on-board 

publishing  functions,  the  whole  relationship  of  NPPS  with  I 

the  fleet  may  change.  Snipboard  printing  shops  may  be 
replaced  by  duplicating  equipnents  and  a  NAPS  and/or  NTIPS 
interface,  necessitating  re-fitting  or  reconfiguration. 
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6.2  Suonentiov-  for  NPKJ  Ac*  ions. 

6.2.1  Gon'-i'dl  Pocarmendat  ions 

o  It  is  urgent!  y  incumbent  imn  NPPS,  in  .addressing  its  go.-d 
of  providing  responsive  ond  cont-e f  f  ect ivo  publishing 
services  to  the-  1-eptirUf  i«t  of  the  Nav v,  to  take  the  lend  in 
design  ing ,  testing,  imp!  em-T.ti  ng  art]  managing  c'.n  automat.  ! 
system  to  coord  i  nato  and  a  c  comp!  ish  Navy  publication 
services,  as  outlined  in  this  report. 

o  The  Navy  Automated  Publishing  System  (IMG )  should  be 
introduced  incremental  ly  over  the  next  twenty  years  to 
achieve  a  rolling  infusion  of  advanced  technology  and 
skills  appropriate  to  meeting  the  Navy’s  publication  needs 
in  the  year  2uu(j. 

o  While  automation  is  the  primary  focus  of  the  recommended 
development  program,  this  should  be  accompanied  and 
supported  by  activities  in  the  areas  of  standardization  of 
input  and  output,  regulation,  management  and 
traing/education. 

o  Analysis  of  pub!  icat io.n-rclatcd  problems  indicates  that  the 
optimum  configuration  for  NAPS  v.'ill  incorporate  a 
distributed  system  of  data  bases,  processing  ono  printing 
facilities,  embedded  in  a  rich  communications  '•nvironment . 
The  emphasis  will  be  upon  the  provision  of  us^r 
multi-function  work  stations,  with  a  gradual  shift  towards 
a  balanced  mix  of  mft  display  capabilities  and  printing  or 
derr, and. 

o  A  master  plan  for  the  development  of  NAPS  is  essential. 
Developments  currently  underway  must  be  properly  phased  and 
integrated  to  avoid  a  series  of  individual,  non-compatible, 
diverse  systems. 

o  The  most  appropriate  implementation  strategy  for  NAPS  will 
incorporate  Navy  management,  and  joint  Navy- i  nd  ustr  y 
staffing  and  equipment  ownership  (see  Section  6).  Detailed 
cost  benefit  analyses  should  be  undertaken  prior  to  precise 
determination  of  interfaces  and  decisions  concerning  for 
example  lease  vs.  buy,  dedicated  vs.  time-shared  equipments 
and  services. 


J;'vcific  Actions  to  be  Taken 

<■’  A  comprehensive  categorization  schema  for  Navy  non-tactical  > 

infer’-  ;tion  should  be  developed,  and  adopted  by  NPPS  for  ? 

*i tut ivo  workload  assessment.  v 

1 
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An  repressive  program  then  bo  initiated  to  .•fine-  the 
cxtc-nt  end  volume  of  the  vnr  i'*u:j  categor  ios  of  publication;; 
to  ho  af  fee  tea  by  the  impUm*.  ntution  of  MAPS. 

o  Once  those  requ  ir*  monts  ere  establish*-  1 ,  the  r.oi  motive 
system  (NAPS  2.jiju )  should  bo  cocci  fie::  in  quon-  itet  iv*  lorn 
in  sufficient  oota  i  l  for  a  lif^-cyclo  cost-benefit.  tr;al  yds 
to  bo  performed. 

o  Alternative  i  no!  exon  tat  ion  stratogi  os  should  no  ci'-f  j  nod  in 
sufficient  detail  to  permit  comparative  cost-bone J  i  t 
analysis,  and  selection  by  NPPS  of  the  preferred  option. 

o  Alternative  methods  of  fund  in;  the  MAPS  program  in  both  the 
short  and  long  term  should  &•  examined,  and  decisions  made 
as  to  the  optimum  approach. 

o  Distinctions  must  bo  drawn  between  areas  where  dtps  can 
apply  the  results  of  industrial  R&D,  and  those  instances 
where  specific  research  is  required  to  be 
contracted/per  formed  by  the  Navy  itself.  Appropriate 
projects  should  be  undertaken  to  tost  prototypes  or 
undertake  USD  in  accordance  with  these  determinations. 
Accordingly,  a  Navy  K*,D  program  for  MAPS  should  be 
prepared,  which  will  avoid  duplication  of  industry  efforts 
while  building  up  necessary  in-house  capabilities.  We 
suggest  that  the  most  effective  approach  to  the 
accomplishment  of  this  program  would  entail  trie  following 
initial  actions  by  NPPS: 


1)  Establish  a  panel  of  operational  NPPS  personnel  to 
rule  on  all  procurement  requests  for  publishing  and 
printing  equipments,  from  whatever  source,  to  ensure 
cor, pa  tab  i  lity/  inter  face  with  the  MAPS  concept. 

2)  Establish  a  panel  of  NPPS  personnel,  consultants  and 
ex  officio  representatives  of  NAVSUP  to  review  on  a 
regular  basis  all  problems  arising  in  areas 
appropriate  for  AGS-program  funding,  potential 
projects  relating  to  the  solution  of  such  problems, 
and  the  progress  of  on-going  AG3  projects,  to 
establish  priorities  among  these  various  efforts,  and 
to  identify  any  migration  from  the  0.2  to  6.3  funding 
category. 

3)  Initiate  a  System  Development  Plan  (SDP)  for  NAPS. 
The  SDP  is  a  planning  and  funding  schedule  procedure 
defined  by  the  Department  of  Defense  in  response  to 
0MB  circular  A-IO4!,  and  embodied  in  d  i  *■  ~c i  vt  s 
?y20. Id  and  7y20.2i.  It  is  anticipated  that  this 
procedure  will  shortly  be  adopted  by  the  services. 
Because  of  this,  to  achieve  the  orderly  and  timely 
evolution  of  NAPS,  it  is  recommended  that  NPPS  follow 
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this:  appro  or:  in  ora  or  tint,  rop-jisi*'"  i..y.~ir.  of  u.  2 
and  0.3  funding  can  dotor.T.  and  apg ; 'u,r  i  a  tec: 
for  ias'/if  i  at <■•<.]  net. i  v  it  ios.  naoi  1  s  •.  ..I  in 

moving  into  t  no  lngtny  Sup  cyclo  to  i  :ontify 
cpprnpr  i  at.o  L  .•ehnnloj  ios,  prototype  cl  fort': ,  or.  a  test 
bod  applications  and  rites. 


o  To  ct  si  tes/epcl  ic  n  t  i  one  shot'  id  bo  icier.*:  i  ft"':  ami 
thomujh  r cqu  i  r  omen ts  and  i  .r. pi  -.nor,  t  a  t  i  on  r.cnodul  e  s 
generated.  These  s  i  to  s/  a  or;  1  i  cat  i  one  shoul  d  br-  as. 
sol f-crinta ined  an  possible  to  assure: 

1)  Succors  in  idonti  fyiny  the  requirements 

2)  Design  of  ti.e  initial  i  n  pi  e-ten  tat  ion 

3)  Placing  the  application  into  operation. 

Site-  application  selection  should  take  into  account: 

1)  I  .n  pact  of  sure  one  u-on  the  operation  of  the  Navy, 
h'PPS  and  the  specific  site  selected. 

2)  Tir*  negative  const cp.enjo~,  of  f -  i }  u r o  ret  only  upon 
MIPS  but  upon  th  •  srd '  eVd  cite  in"/ elT  tnore  relying 
upon  that,  cite  for  Jv/- *  ~ oner  et  ions. 

It  is  anticipated  tr.  .t  initio!  will  induce  one 

or  art  re-  of  the  NPrS  .  f.cilp  i<-  •  ,.p  >.  ji.  i.igeort.  3F<~r,  NPFd 
and  f'ICb'T.  It  will  ai.ee  a.. 'ire  a!  t.o  develop  i  n-hojse 

evaluation  facilities,  r.  :rr.  an  try-  o-rto.i  plat'd  Graphic 
Arts  Testing  tenter,  and  on-rut"  ten  cods  for  projects 
such  as  A  CO  PS  (A  ltoae*  Document  Product  ion  Systo-n) 
currently  being  evaluate^  by  the  Fleet  Combat  Direction 
Syste r,s  Support  Activity. 


o  An  essential  ingredient  of  MAPS  is  the  logical  integration 
and  interfacing  of  many  data  bases,  which  currently  exist 
as  independent  entities,  to  facilitate  source  data  catoure, 
up-dating,  file  cooraination  and  many  managemont-or  iented 
activities.  MAPS  system  monitoring  will  bo  embodied  in  a 
meta  system  whicn  will  either  interface  with,  or  subsume, 
PkMIS.  Further,  the  meta  systen  must  be  capable  not  only  of 
monitoring  the  various  subcomponents  of  the  NAPS  system 
itself,  but  also  of  communicating  through  standardized 
procedures  with  such  organizations  as  BuPers,  Bulled,  etc. 
One  consequence  of  this  integration  is  that  activity  at  one 
data  base  would  trigger  up-date  functions  at  other  sites. 
NPP3  should  initiate  an  examination  of  all  data  bases 
(through  or  in  conjunction  with  NAVDAC)  to  identify  the 
sequence  in  which  the  automatic  interfacing  should  be 
undertaken.  Problems  of  compatibility  of  data  structure, 
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control  procedures  jnd  protocol  r,  must  tv-.  ident  i  {  i  ■  H  and 
methods  of  over  coni  r.<i  inconpatibil  i  tv  formulated. 

o  A  major  study  originally  initiate  i  r,y  PHI  IPiX’  in  J  v'M , 
and  is  conti nuinj ,  to  deni  in  a  Navy -widr-  syr.Utri  ('ATI  1.1)  lor 
the  gen- ration,  distribution  and  control  of  Navy  toc-nioal 
information  for  use  in  system  operation  ,  .na  inter.  -..nee  , 
training  arid  logistic  nuapor  r. .  7  a  ere  in  a  cons  id :  raolo 
over!  op  hr-vt-woon  the  concerns  of  NTJP3  ana  NAPS;  the  forrm-r 
is  concerned  with  technical  information  a! o.-. }  a  "horizontal 
time-line"  fro.i  generation  to  ul  tie  ate  are.  NAPS,  on  ti.e 
other  hand ,  addresses  a  "vertical  slice"  in  the  hen  dir.  t  of 
a  much  broaser  cl  arc  of  information  (non- tactics] )  ,  over  a 
much  narrower  saan  (publication,  and  air-semination)  of  its 
life  cycle. 

The  NTI P3  concept  comprises  six  major  subsys  ten  s : 
definition/acquisition,  T I  generation, 
master  in  i/repl  icat  ion ,  distribution,  delivery  and  control. 
For  optimum  satisfaction  of  the  Navy's  information  needs, 
those  systems  falling  under  the  charter  of  MPP3  --  at  a 
minimum,  master  ing/repl  icat  ion.  and  distribution  --  should 
be  "folded  in",  or  at  least  closely  interfaced  wit'  AAR. 
Close  cooper  a  t  ion/coord  i  na  t.  ion  between  the  two  study  teams 
is  essential  in  order  to  determine  the  tvo"  and  e::t/-nt  of 
amalgamation,  and.  the  appropriate  time  for  this  to  occur, 
and  to  avoid  sub-opt imitation. 

o  The  structure  and  mission  of  NPP3  should  be  reviewed  ar.d  if 
necessary  revised  to  adjust  to  the  capabilities  of  mar  and 
the  needs  of  the  Navy.  The  current  mission  statement  of 
NPPS  establishes  this  organization  as  the  cognizant 
authority  for  the  management  of  Navy  publication.  It  is, 
however,  stated  in  terms  of  document  production  and 
distribution.  With  the  gradual  establishment  of  an 
electronic  chain  of  information  preparation,  replication 
and  dissemination,  it  is  apparent  that  changes  in  wording 
are  needed,  and  a  new  mission  statement  is  already  in 
process  of  drafting  and  approval. 

NPP3  adoption  of  the  proposed  NAPS  concept  would  emphasize 
even  more  strongly  the  need  for  such  a  re-evaluation  of 
tasks  and  responsibilities  appropriate  to  the  role  of  the 
management  of  Navy  publication,  in  order  to  encompass  the 
management  of  the  functional  equivalent  of  printed 
materials. 

o  A  survey  and/or  an  evaluation  of  formats,  styles  and 
report/form  structures  employed  both  within  the  Navy  and  by 
contractors  must  be  performed  as  a  preliminary  step  towards 
the  establishment  of  input  and  output  standards. 

o  A  careful  review  of  OMB,  GSA,  Executive  Orders  from  the 
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Office  of  the  Pr or i a ont  of  t.h  Uni tod  States  ,m  i  other 
agency  regulations  and  rulings  should  bo  under  t  a  h  ~ r .  to 
determine  the  i  r  i  .  uact ,  if  j^y,  u:  •■on  Id-  d^-v  ■  1  n: ,  •  .<  n  t  , 
implement t  ion  ana  operation  of  ::\i>S  in  r  he  per  io,-;  1  )  s') 
through  the  year  2u;J!i. 

An  exem  i  nation  of  noth  the  current  legislation  i:;:,i  ■ :  from 
the  Joint  Poisnittc-e  on  Printing  an  well  an  the  statutes 
govrrnin  t  the  Freedom  of  Information  must  '>;•  oxo  ’i::'1  i  in 
tine  context  of  the  storage  an-3  dissemination  of  cor  r.  monel 
information. 


i 
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7.  SUMMARY 

Thin  report  is  the  final  product  of  a  research  study  performed 
by  Forecasting  International/  Ltd.,  to  conceptualize  an  automated 
publishing  system  for  the  Navy.  The  problems  which  the  Navy  must  face 
in  this  context  have  -been  identified  as  relating  to  information 
quantity,  quality,  timeliness,  and  the  cost  and  convenience  of 
providing  needed  information  to  the  ultimate  user.  Questions  of 
regulation  and  management  have  also  been  discussed  in  order  to 
establish  the  environment  in  which  such  an  automated  system  must 
function. 

A  detailed  review  of  current  and  anticipated  technological 
capabilities  not  only  in  the  printing  and  publishing  industry,  but  in 
the  computer  and  communication  fields,  has  been  provided  in  order  to 
demonstrate  tne  feasibility  of  the  system  proposed  for  Navy 
publication  in  the  year  2000.  This  system  will  be  based  upon 
distributed  processing,  data  bases  and  user-site  printing  facilities, 
emphasizing  soft  display  arid  demand  printing,  and  utilizing  a  rich 
communications  environment,  both  commercial  and  Navy-dedicated. 

Based  upon  the  sequential  occurrence  of  events  which  will 
stimulate  needed  developments  in  contributory  technologies,  a  phased 
program  of  system  evolution  has  been  outlined.  This  will  permit  a 
rolling  infusion  of  technology,  and  the  skills  to  harness  that 
technology,  to  achieve  NPPS  goals  by  the  year  2000. 

The  report  concludes  with  a  set  of  recommended  actions  for  NPPS 
by  means  of  which  the  development,  testing  and  implementation  of  the 
Navy  automated  publishing  system  as  here  described  can  proceed  in  the 
most  efficient  and  effective  manner. 
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